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This soil survey is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and other Federal agencies, State
agencies including the Agricultural Experiment Stations, and local agencies. The Natural
Resources Conservation Service (formerly the Soil Conservation Service) has
leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 2000. Soil names and
descriptions were approved in 2001. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 2000. This survey was made
cooperatively by the Natural Resources Conservation Service and the Minnesota
Agricultural Experiment Station. Red Lake County provided partial funding for the
survey, and other assistance was provided by the Minnesota Agricultural Extension
Service. The survey is part of the technical assistance furnished to the Red Lake
County Soil and Water Conservation District.

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. If enlarged,
maps do not show the small areas of contrasting soils that could have been shown at a
larger scale.

The United States Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, sex, religion, age,
disability, political beliefs, sexual orientation, or marital or family status. (Not all
prohibited bases apply to all programs.) Persons with disabilities who require alternative
means for communication of program information (Braille, large print, audiotape, etc.)
should contact the USDA’s TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326-W, Whitten Building, 1400 Independence Avenue, SW, Washington, D.C.
20250-9410, or call (202) 720-5964 (voice and TDD). USDA is an equal opportunity
provider and employer.

Cover: A farmstead north of Terrebonne in Red Lake County. Soils in this area formed mostly
in sandy glacial lake deposits and developed under prairie vegetation.

Additional information about the Nation’s natural resources is available online
from the Natural Resources Conservation Service at http://www.nrcs.usda.gov.
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Foreword

This soil survey contains information that affects land use planning in this survey
area. It contains predictions of soil behavior for selected land uses. The survey also
highlights soil limitations, improvements needed to overcome the limitations, and the
impact of selected land uses on the environment.

This soil survey is designed for many different users. Farmers, foresters, and
agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan land
use, select sites for construction, and identify special practices needed to ensure
proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
survey to help them understand, protect, and enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land
users identify and reduce the effects of soil limitations on various land uses. The
landowner or user is responsible for identifying and complying with existing laws and
regulations.

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too
unstable to be used as a foundation for buildings or roads. A high water table makes a
soil poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this soil
survey. The location of each soil is shown on the soil maps. Each soil in the survey
area is described, and information on specific uses is given. Help in using this
publication and additional information are available at the local office of the Natural
Resources Conservation Service or the Cooperative Extension Service.

William Hunt
State Conservationist
Natural Resources Conservation Service
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Where To Get Updated

Information

The soil properties and interpretations included in this survey were current as of July

2003. The most current information is available tl

hrough the Natural Resources
http://soildatamart.nrcs.usda.qov/.|

Conservation Service Soil Data Mart Website at

Additional information is available from the Natural Resources Conservation Service
Field Office Technical Guide at Red Lake Falls, Minnesota, or online at

[ www.nres.usda.gov/technical/efotg. The data in
updated periodically.

the Field Office Technical Guide are

Additional information about soils and about NRCS is available through the

Minnesota NRCS Web page atjwww.mn.nrcs.usda.gov. |

For further information, please contact:

USDA, Natural Resources Conservation Service

Red Lake Falls Field Office
2602 Wheat Drive

Red Lake Falls, MN 56750-9703
Phone: 218-253-2593


http://soildatamart.nrcs.usda.gov/
www.nrcs.usda.gov/technical/efotg
www.mn.nrcs.usda.gov

Soil Survey of
Red Lake County, Minnesota

By Richard Bednarek, David Potts, and Patricia Wright-Koll, Natural Resources
Conservation Service

Fieldwork by Richard Bednarek, Rodney Heschke, David Potts, Perry Sullivan, and
Patricia Wright-Koll, Natural Resources Conservation Service, and Patty Burns, soil
survey contractor

United States Department of Agriculture, Natural Resources Conservation Service,
in cooperation with the Red Lake Soil and Water Conservation District, the Minnesota
Agricultural Experiment Station, and the Minnesota Cooperative Extension Service

Rep Lake Counry is in northwestern Minnesotal|(fig. 1){ It is bordered by Polk County
on the west, south, and east and by Pennington County on the north. The total land
area in Red Lake County is 277,000 acres, or 432 square miles. The county seat is
Red Lake Falls, which is in the center of the county.

General Nature of the Survey Area

This section provides some general information about Red Lake County. It
describes history; industry, transportation facilities, and recreation; physiography,
drainage, and geology; and climate.

History

Red Lake County was established on December 24, 1896. It was named for the
Red Lake River, which flows through the county and meets the Clearwater River at
Red Lake Falls. The county includes 13 townships; the incorporated towns of Plummer,
Oklee, Brooks, and Red Lake Falls; and the villages of Huot, Dorothy, and Terrebonne.

In 1863, a treaty signed with the Red Lake and Pembina band of the Chippewa
opened up 3 million acres of land in the Red River Valley for settlement. The treaty was
signed at what was known as the “Old Crossing” of the Red Lake River, which is near
the town of Huot. This site is now a State park.

Pierre Bottineau, an explorer and guide in northwestern Minnesota, founded the
settlement of Red Lake Falls in 1876. The western part of Red Lake County was
settled primarily by French Canadians. The towns of Oklee, Plummer, and Brooks
were established along the route of the Soo Line Railroad in the early 1900s.
Scandinavian and French families settled in the eastern part of the county. Later, a mix
of other nationalities, including German, English, and Native American, inhabited the
county (Red Lake County Historical Society, 1976).
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Figure 1.—Location of Red Lake County in Minnesota.

Industry, Transportation Facilities, and Recreation

Farming is the main economic enterprise in the survey area. About 79 percent of
the county is used as cropland or pasture. In addition to cash crops, dairy and beef
cattle operations are important in the county.

Red Lake County was first traversed by oxcarts along the Pembina Trail. This trail
follows a gravel ridge on the western edge of the county. The first railroads were built
in the 1870s. Three railroads were operating in the county by the early 1900s.

U.S. Highway 59 cuts through the middle of the county and runs north and south.
The towns of Plummer and Brooks are along Highway 59. Red Lake Falls is along
State Highway 32, which also runs north and south. State Road 92 runs east and west
and connects the towns of Oklee and Brooks. It joins Highway 32 south of Red Lake
Falls. There are also several paved and unpaved county roads.

Boating, fishing, and snowmobiling are popular recreational activities in the county.
Two large rivers, the Red Lake River and the Clearwater River, provide water-related
recreational opportunities. Tubing the Red Lake River is a popular summertime activity.
In the winter, a network of snowmobile trails is maintained in the county.

Physiography, Drainage, and Geology

All of the soils in the survey area were influenced by Glacial Lake Agassiz and the
glaciers that preceded its formation. About 12,000 years ago, Glacial Lake Agassiz
was formed when the glacier started to retreat and left behind accumulations of drift
(boulders, stones, and earthy materials). These accumulations are called moraines.
The moraines blocked drainage outlets, and the lake grew. As the glacier continued to
melt in the north, outlet routes were opened and Lake Agassiz eventually dried up. As
the lake fell in stages, wave action deposited sand and gravel along the edges of the
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lake and formed beach ridges. Some of these beach ridges run through Red Lake
County. One obvious one is in the western part of the county in Wylie and Louisville
Townships along County Road 3. The wind-driven waves of Lake Agassiz deposited
sediments over the clayey and loamy till. Very fine sand and silt particles were
deposited in the calmer waters of the interbeach areas. In much of the eastern part of
the survey area, glacial lake deposits are thin and the till is at or near the surface
(Sims and Morey, 1972; Harris, 1987).

Most of the survey area has an elevation of 1,000 to 1,100 feet above sea level. The
highest elevation, 1,185 feet, is in the southeastern part of the county, bordering Polk
County. The elevation is as low as 975 feet on the western edge of the county. The
greatest areas of relief are along the Red Lake and Clearwater Rivers in the west and
central parts of the county. The city of Red Lake Falls is at an elevation of 1,045 feet.

The survey area is drained by two large rivers and several streams. These
watercourses flow primarily from east to west. The two main watersheds are the Red
Lake and Clearwater Rivers. The Black River, the Little Black River, Brown’s Creek,
and Cyr Creek make up the Red Lake watershed within Red Lake County. The Lost
River, the Poplar River, the Hill River, Badger Creek, Brooks Creek, and Terrebonne
Creek are included in the Clearwater River watershed. Rivers move and deposit
material and carve out the valleys and steep terraces that make Red Lake County a
unique and scenic area in northwestern Minnesota (International Coalition, 1990).

Climate

Tables 1a and 1b give data on temperature and precipitation for the survey area.
The data in were recorded at Oklee during the period from 1961 to 1990. The
data in were recorded at Red Lake Falls during the period from 1971 to 2000.
[fable 9 shows probable dates of the first freeze in fall and the last freeze in spring.
[fable 3 provides data on length of the growing season.

In winter, the average temperature is about 6 degrees F and the average daily
minimum temperature is about -4 degrees. In summer, the average temperature is
about 66 degrees and the average daily maximum temperature is about 78 degrees.

Growing degree days are shown in table 1a. They are equivalent to “heat units.”
During the month, growing degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40 degrees F). The normal
monthly accumulation is used to schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in fall.

The average total precipitation is about 23 inches. Most of the rainfall occurs
between April and September. The average total annual snowfall is about 49 inches at
Red Lake Falls and about 37 inches at Oklee.

How This Survey Was Made

This survey was made to provide updated information about the soils and
miscellaneous areas in the survey area, which is in Major Land Resource Areas 56
(Red River Valley of the North) and 88 (Northern Minnesota Glacial Lake Basins).
Major land resource areas (MLRASs) are geographically associated land resource units
that share a common land use, elevation and topography, climate, water, soils, and
vegetation (USDA, 1981). Red Lake County is a subset of MLRAs 56 and 88. Map unit
design and the detailed soil descriptions are based on the occurrence of each soil
throughout the MLRA. In some places in this publication, a soil may be referred to that
was not mapped in the Red Lake County subset but that is representative of the
MLRA.
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This survey updates an earlier survey of the Red River Valley Area (Nikiforoff,
1939). The current survey provides more information and has larger maps, which show
the soils in greater detail.

The information in this survey includes a brief description of the soils and
miscellaneous areas and interpretive tables showing soil properties and the
subsequent effects on suitability, limitations, and management for specified uses.
During the fieldwork for this survey, soil scientists observed the steepness, length, and
shape of the slopes; the general pattern of drainage; the kinds of crops and native
plants; and the kinds of bedrock. They dug many holes to study the soil profile, which
is the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other living organisms and has not
been changed by other biological activity.

The soils and miscellaneous areas in the survey area are in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landscape or segment of the landscape. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landscape, soil scientists develop a concept, or model, of how the soils were formed.
Thus, during mapping, this model enables the soil scientists to predict with a
considerable degree of accuracy the kind of soil or miscellaneous area at a specific
location on the landscape.

Individual soils on the landscape commonly merge into one another as their
characteristics gradually change. To construct an accurate map, however, soil
scientists must determine the boundaries between the soils. They can observe only a
limited number of soil profiles. Nevertheless, these observations, supplemented by an
understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they observed.
The maximum depth of observation was about 80 inches (6.7 feet). Soil scientists
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, soil reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soll
scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Interpretations are
modified as necessary to fit local conditions, and some new interpretations are
developed to meet local needs. Data are assembled from other sources, such as
research information, production records, and field experience of specialists. For
example, data on crop yields under defined levels of management are assembled from
farm records and from field or plot experiments on the same kinds of soil.
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Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example, soll
scientists can predict with a fairly high degree of accuracy that a given soil will have a
zone in which the soil moisture status is wet within certain depths in most years, but
they cannot predict that this zone will always be at a specific level in the soil on a
specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

The descriptions, names, and delineations of the soils in this county may not fully
agree with those of the soils in adjacent survey areas. Differences are the result of a
better knowledge of soils, modifications in series concepts, or variations in the
intensity of mapping or in the extent of the soils in the survey areas.
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Table la.--Temperature and Precipitation

(Recorded in the period 1961-90 at Oklee, Minnesota)

Temperature Precipitation

2 years in
10 will have--

|2 years in 10| |
| will have-- | |

|
|
|
| | |
| | |
Month Average|Average |Average | | | Average |Average] | | Average |Average
daily | daily | | Maximum | Minimum |number of| | Less | More |number of|snowfall
maximum|minimum | | temperature | temperature| growing | |than-- |than--|days with]|
| | | higher |  lower | degree | | | [0.10 inch|
| | | than-- | than-- | days* | | | | or more |
°¢F | °F | °F | OF | OF | Units | In | In | In | | In
| | | | | | | | | |
January----| 13.0 | -8.4 | 2.3 | 39 | -37 | o | 0.65 | 0.23] 1.05| 2 | 7.9
| | | | | | | | | | |
February---| 21.5 | -.9 | 10.3 | 45 | -35 | o | .42 | .14| .67| 1 | 5.2
| | | | | | | | | | |
March------ | 34.3 | 13.3 | 23.8 | 59 | -23 | 8 | .94 | .47| 1.48| 2 | 7.2
| | | | | | | | | | |
April------ | 53.0 | 29.7 | 41.3 | 80 | 2 | 136 | 1.70 | .65| 2.69] 4 | 2.5
| | | | | | | | | | |
May-------- | 67.8 | 41.7 | 54.8 | 88 | 22 | 441 | 2.70 | 1.27| 3.93] 5 | .1
| | | | | | | | | | |
June------- | 75.6 | 50.7 | 63.2 | 91 | 34 | 682 | 3.70 | 1.94| 5.25] 6 | .0
| | | | | | | | | | |
July------- | 81.3 | 55.1 | 68.2 | 95 | 39 | 875 | 3.60 | 1.90| 5.08] 6 | .0
| | | | | | | | | | |
August----- | 79.8 | 52.8 | 66.3 | 96 | 34 | 794 | 3.20 | 1.84| 4.58] 5 | .0
| | | | | | | | | | |
September--| 68.3 | 42.8 | 55.5 | 90 | 23 | 462 | 2.82 | 1.11| 4.26] 5 | .0
| | | | | | | | | | |
October----| 54.8 | 32.1 | 43.5 | 80 | 12 | 175 | 1.83 | .54| 2.88] 3] 1.1
| | | | | | | | | | |
November---| 34.5 | 16.7 | 25.6 | 63 | -16 | 17 | .67 | .25| 1.06] 2 | 5.3
| | | | | | | | | | |
December---| 19.0 | 0] 9.5 | 46 | -33 | o | .72 | .47| 1.00| 3 | 8.1
| | | | | | | | | | |
Yearly: | | | | | | | | | | |
| | | | | | | | | | |
Average---| 50.2 | 27.1 | 38.7 | --- | --- | --- | --- -] ---] --- | ---
| | | | | | | | | | |
Extreme--- | 101 | -43 | - 98 | -43 | --- | - --- --- --- | ---
| | | | | | | | | | |
Total----- I R [ - | - | 3,591 | 23.04 | 13.40| 27.98] 44 | 37.4
| | | | | | | | |

* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (40 degrees F).
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Table 1b.--Temperature and Precipitation

(Recorded in the period 1971-2000 at Red Lake Falls, Minnesota)

Average
snowfall

Precipitation

Temperature

Month
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Table 2.--Freeze Dates in Spring and Fall

(Recorded in the period 1961-90 at Oklee and Red Lake Falls,
Minnesota)

Temperature

Probability
32 °F
or lower

24 °F 28 °F

or lower or lower

OKLEE:

Last freezing
temperature
in spring:

1 year in 10

later than-- May 11 May 19 June 3

2 years in 10

later than-- May 5 May 14 May 29
5 years in 10

later than-- Apr. 22 May 5 May 18
First freezing
temperature

in fall:

1 year in 10

earlier than-- Sept. 21 Sept. 10 Sept. 5

2 years in 10

earlier than-- Sept. 25 Sept. 15 Sept. 10
5 years in 10

earlier than-- Sept. 18
RED LAKE FALLS:

Last freezing
temperature
in spring:

1 year in 10

later than-- May 7 May 21 May 28

2 years in 10

later than-- May 1 May 15 May 24

5 years in 10

later than-- Apr. 20 May 4 May 15

First freezing

temperature
in fall:

1 year in 10

earlier than-- Sept. 25 Sept. 13 Sept. 5

2 years in 10

earlier than-- Sept. 30 Sept. 19 Sept. 11

5 years in 10

earlier than-- Sept. 29 Sept. 21

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Oct. 4 | sept. 23
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Table 3.--Growing Season

(Recorded in the period 1961-90 at Oklee and Red

Lake Falls,

Minnesota)

Daily minimum temperature

during growing season

|
|
|
|
Probability | | |

| Higher | Higher | Higher
| than | than | than
| 24 °F | 28 °F | 32 OF
| Days | Days | Days
| | |

OKLEE: | | |
| | |

9 years in 10 | 140 | 125 | 100
| | |

8 years in 10 | 148 | 131 | 108
| | |

5 years in 10 | 164 | 140 | 123
| | |

2 years in 10 | 180 | 150 | 138
| | |

1 year in 10 | 189 | 155 | 146
| | |

RED LAKE | | |

FALLS: | | |

| | |

9 years in 10 | 144 | 124 | 104
| | |

8 years in 10 | 153 | 132 | 112
| | |

5 years in 10 | 169 | 146 | 127
| | |

2 years in 10 | 185 | 161 | 143
| | |

1 year in 10 | 194 | 169 | 151
| | |
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Formation and Classification of
the Soils

This section relates the soils in the survey area to the major factors of soil formation
and describes the system of soil classification.

Factors of Soil Formation

Soils formed as a result of the interaction of five major factors—parent material,
climate, plants and animals, relief, and time. Climate and plants and animals are the
active factors of soil formation Their effects are conditioned by relief and time as they
act on the parent material. These factors slowly change the parent material into a
natural body that has genetically related horizons. This natural body is known as soil.

Parent Material

The parent material in most of Red Lake County was derived from the calcareous,
loamy till deposited during the last glaciation. This till was later modified and reworked
by Glacial Lake Agassiz, which covered the county after the glacier receded. Surface
geology in Red Lake County is primarily related to the Lake Agassiz shoreline
complex. The shoreline area of Glacial Lake Agassiz is made up of flat, crossbedded
silt, sand, and gravel and areas of wave-eroded glacial sediment. The beach ridges of
Lake Agassiz are included in this shoreline complex.

In western Red Lake County, glacial sediment consists of clay that contains small
amounts of gravel. In places, the clayey deposits also contain cobbles and boulders
that were deposited around 13,000 years ago by a south-flowing glacier. Most surface
exposures of this material are 2 to 15 feet thick, but the thickness ranges to as much
as 70 feet. This till is known as the Huot Formation.

There are several surface exposures of silty till deposited about 13,500 years ago
by a south-flowing glacier. This till contains more sand and less clay than that of the
Huot Formation. Inclusions of sand and gravel are common. This formation consists
primarily of glacial sediments but contains some lake and stream deposits. Typically,
the thickness of this till ranges from 15 to 30 feet. The thickness of some deposits,
however, ranges from 7 to 70 feet. This formation is known as the Red Lake Falls
Formation.

Sand, gravelly sand, and gravel were deposited in depressions and river channels
about 9,900 to 11,000 years ago. The thickness of this material ranges from 2 to 20
feet. These deposits are called the Poplar River Formation.

Recent alluvium is deposited on the flood plains along rivers and streams. This
material ranges from sand to silty clay loam (Harris, 1987; Harris and others, 1974).

Climate

Climate has affected the formation of soils in Red Lake County. The parent material
of these soils originated in a climate that produced continental glaciers.

When the climate warmed and the glaciers receded and melted, the area was
covered by Glacial Lake Agassiz. Eventually, as the climate stabilized to its present
temperatures, the glacial lake drained.
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As a soil-forming factor, climate affects the physical, chemical, and biological
characteristics of the soil. Red Lake County has a cool, subhumid climate that has
wide variations in temperature from summer to winter. During the long winter, when the
soil is frozen to a depth of 3 to 5 feet for 6 months of the year, the soil-forming
processes are dormant except for the effects of frost action.

The climate affects the type of native vegetation, which in turn affects soil formation.

Living Organisms

The soils of Red Lake County formed in a transitional zone between areas of prairie
vegetation and areas of mixed hardwoods. Soils that formed in such a transitional zone
exhibit features of soils that formed under both types of vegetation because of past
fluctuations of the prairie-forest border (Wright, 1972). Some of the native tall-grass
prairie plants are big bluestem, indiangrass, prairie cordgrass, and needleandthread.
Reeds, sedges, and cattails are common in marshy areas. Soils that formed under
prairie vegetation have a high content of organic matter. The decaying plants created
nitrogen for plant growth. Nearly all of the soils in the county have a thick dark surface
layer (6 to 12 inches thick) resulting from the influence of prairie vegetation.

The mixed hardwood influence of bur oak and quaking aspen is primarily apparent
east of the Red Lake River. Soluble nutrients and clay particles were transported
downward in the soil profile by precipitation. As a result, a layer of clay accumulated
below the surface layer. Smiley, Reiner, and Linveldt soils are examples of soils that
formed under mixed hardwoods.

Thousands of organisms occur in the top few inches of soil. These organisms
influence soil formation. The level of living organisms in the soil is one indication of soil
quality. Micro-organisms, such as bacteria and fungi, aid in the decomposition of
organic material. Protozoa and nematodes increase soil fertility by releasing nutrients
in plant-available forms. Arthropods, such as ants, beetles, springtails, centipedes,
spiders, and mites, improve soil structure and fertility through the shredding of plant
litter and the release of fecal pellets. Earthworms and burrowing animals help to aerate
and mix the soil material (USDA, 1999).

Human activity can affect soil formation. Some building and farming practices can
accelerate erosion. Applications of fertilizer and manure change the content of organic
matter and the levels of nutrients. The soil’s granular structure can be altered through
compaction by heavy equipment. Artificial drainage modifies the natural water and soil
patterns and thus affects the type of plants that can grow.

Topography

The effects of relief on soil formation in the survey area are minimal. Most of the
soils are nearly level, except along the rivers and beach ridges. The areas of higher
relief are subject to greater erosion. Several areas of sand, very fine sand, and silt
deposits along rivers are subject to gully erosion resulting from spring runoff. Glyndon,
Fairdale, and Flaming soils are examples of soils in these areas. Soils on prominent
sandy ridges, such as Sandberg, Radium, and Poppleton soils, are susceptible to wind
erosion.

Time
Geologically, all of the soils in Red Lake County are young. The soil-forming

processes have been active for 9,000 to 13,000 years. The parent material was
deposited by the most recent glaciers and by subsequent stages of Glacial Lake
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Agassiz. Alluvium from rivers and streams is deposited each year. Periodic flooding
moves and deposits soil material. The soils that formed in these areas have had very
little time to develop.

Classification of the Soils

The system of soil classification used by the National Cooperative Soil Survey has
six categories (Soil Survey Staff, 1998 and 1999). Beginning with the broadest, these
categories are the order, suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the field or inferred from those
observations or from laboratory measurements. shows the classification of the
soils in the survey area. The categories are defined in the following paragraphs.

ORDER. Twelve soil orders are recognized. The differences among orders reflect
the dominant soil-forming processes and the degree of soil formation. Each order is
identified by a word ending in sol. An example is Mollisol. More than half of the soils in
Red Lake County are Mollisols.

SUBORDER. Each order is divided into suborders primarily on the basis of
properties that influence soil genesis and are important to plant growth or properties
that reflect the most important variables within the orders. The last syllable in the name
of a suborder indicates the order. An example is Aquoll (Aqu, meaning water, plus ol,
from Mollisol).

GREAT GROUP. Each suborder is divided into great groups on the basis of close
similarities in kind, arrangement, and degree of development of pedogenic horizons;
soil moisture and temperature regimes; and base status. Each great group is identified
by the name of a suborder and by a prefix that indicates a property of the soil. An
example is Endoaquolls (Endo, meaning within, plus aquoll, the suborder of the
Mollisols that has an aquic moisture regime).

SUBGROUP. Each great group has a typic subgroup. Other subgroups are
intergrades or extragrades. The typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are transitions to other orders, suborders,
or great groups. Extragrades have some properties that are not representative of the
great group but do not indicate transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that typifies the great group. An
example is Typic Endoaquolls.

FAMILY. Families are established within a subgroup on the basis of physical and
chemical properties and other characteristics that affect management. Generally, the
properties are those of horizons below plow depth where there is much biological
activity. Among the properties and characteristics considered are particle-size class,
mineralogy class, cation-exchange activity class, soil temperature regime, soil depth,
and reaction class. A family name consists of the name of a subgroup preceded by
terms that indicate soil properties. An example is fine-loamy, mixed, superactive,
calcareous, frigid Typic Endoaquolls.

SERIES. The series consists of soils that have similar horizons in their profile. The
horizons are similar in color, texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile. The texture of the surface layer
or of the substratum can differ within a series. The soils of the Roliss series are fine-
loamy, mixed, superactive, calcareous, frigid Typic Endoaquolls.

The Official Soil Series Descriptions (OSDs) provide the most current information
about the series mapped in Red Lake County. These descriptions are available on the
Web at|http://soils.usda.gov.
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Table 4.--Classification of the Soils

Soil name Family or higher taxonomic class

Augsburg----------------- |coarse-silty over clayey, mixed over smectitic, superactive, frigid Typic Calciaquolls
Berner------------------- | Loamy, mixed, euic, frigid Terric Haplosaprists

Boash-------------------- |clayey over loamy, smectitic over mixed, superactive, calcareous, frigid Vertic Endoaquolls
BOorup---------=--===--=-=--- |coarse-silty, mixed, superactive, frigid Typic Calciaquolls

Bowstring---------------- |Euic, frigid Fluvaquentic Haplosaprists

Boyerlake---------------- |Fine, smectitic, frigid Vertic Eutrudepts

Cathro-------------------|Loamy, mixed, euic, frigid Terric Haplosaprists

Chilgren-------=-----=----- |Fine-loamy, mixed, superactive, frigid Typic Endoaqualfs

Clearwater--------------- |Fine, smectitic, frigid Typic Epiaquerts

Deerwood------=-=-=--------- |sandy, mixed, frigid Histic Humaquepts

Dora------------=--------- |clayey, smectitic, euic, frigid Terric Haplosaprists

Eckvoll--------mmmmmmmm oo | Loamy, mixed, superactive, frigid Aquic Arenic Hapludalfs

Espelie------------------ |sandy over clayey, mixed over smectitic, frigid Typic Epiaquolls
Fairdale-------=-=-=-=-==-=---= |Fine-loamy, mixed, superactive, calcareous, frigid Mollic Udifluvents
Flaming------------------ |sandy, mixed, frigid Oxyaquic Hapludolls

Fluvaquents-------------- |F1uvaquents

---|sandy over loamy, mixed, superactive, frigid Oxyaquic Hapludolls
.................. | sandy-skeletal over loamy, mixed, superactive, frigid Oxyaquic Hapludolls
------------------ |Fine, smectitic, frigid Vertic Epiaquolls

..................... |coarse-loamy, mixed, superactive, frigid Aeric Calciaquolls

Garborg------------------ |sandy, mixed, frigid Typic Endoaquolls

Garnes---------=--=---=---- |Fine-loamy, mixed, superactive, frigid Aquic Hapludalfs
------------------ |coarse-silty, mixed, superactive, frigid Aeric Calciaquolls

---|sandy over loamy, mixed, superactive, frigid Aeric Calciaquolls

................... |sandy over loamy, mixed, superactive, nonacid, frigid Mollic Endoaquents

................ | Loamy, mixed, superactive, frigid Arenic Argiudolls
---|sandy, mixed, frigid Typic Endoaquolls

.................. |Fine-loamy, mixed, superactive, frigid Aeric Calciaquolls
____________________ |Fine-loamy, mixed, superactive, nonacid, frigid Histic Humaquepts

Hangaard----------------- |sandy, mixed, frigid Typic Endoaquolls
Hapludalfs-----------c-o- |Hapludalfs

Hapludolls----------=o=o= |Hapludolls

Hattie------------------- |Fine, smectitic, frigid Aquic Hapluderts

---|Coarse-loamy, mixed, superactive, calcareous, frigid Histic Humaquepts
................... |coarse-loamy, mixed, superactive, frigid Typic Calciaquolls
------------------ |sandy over clayey, mixed over smectitic, frigid Oxyaquic Hapludolls
..................... |Sandy over clayey, mixed over smectitic, frigid Aquic Calciudolls
................ |sandy, mixed, frigid Aeric Calciaquolls
.................. |Fine-loamy, mixed, superactive, frigid Oxyaquic Hapludolls
___________________ |sandy over loamy, mixed, superactive, frigid Typic Endoaquolls
.................. |Fine-silty, mixed, superactive, calcareous, frigid Cumulic Endoaquolls
_________________ |coarse-loamy, mixed, superactive, frigid Oxyaquic Argiudolls
.................. |sandy, mixed, frigid Entic Hapludolls
---|sandy or sandy-skeletal, mixed, euic, frigid Terric Haplosaprists
................ | Loamy-skeletal, mixed, superactive, frigid Inceptic Hapludalfs
____________________ | sandy-skeletal over loamy, mixed, superactive, frigid Typic Calciaquolls
................ |clayey over loamy, smectitic over mixed, superactive, frigid Oxyaquic Argiudolls
________________ |sandy over loamy, mixed, superactive, nonacid, frigid Histic Humaquepts
.................... |coarse-loamy, mixed, superactive, frigid Oxyaquic Argiudolls
____________________ | Loamy-skeletal, mixed, superactive, frigid Oxyaquic Hapludalfs
---|Mixed, frigid Aquic Udipsamments
___________________ |sandy, mixed, frigid Oxyaquic Hapludolls

Rauville----------------- |Fine-silty, mixed, superactive, calcareous, frigid Cumulic Endoaquolls
Reiner------------------- |Fine-loamy, mixed, superactive, frigid Oxyaquic Argiudolls
ReiS--------------ommm o |Fine, smectitic, frigid Typic Calciaquerts

Roliss-------=---------o-= |Fine-loamy, mixed, superactive, calcareous, frigid Typic Endoaquolls
Rosewood----------------- |sandy, mixed, frigid Typic Calciaquolls

Sandberg----------------- |sandy, mixed, frigid Calcic Hapludolls

Seelyeville-------------- |Euic, frigid Typic Haplosaprists

———————————————————— Sandy-skeletal, mixed, frigid Entic Hapludolls
d kel 1 ixed, frigid i ludoll
---|Fine-loamy, mixed, superactive, frigid Typic Argiaquolls
—————————————— | sandy-skeletal over loamy, mixed, superactive, calcareous, frigid Typic Endoaquolls
--------------- andy over loamy, mixed, superactive, frigid Typic Calciaquolls
Sand: 1 ixed i frigid ic Calci 11
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Table 4.--Classification of the Soils--Continued

15

Soil name Family or higher taxonomic class

|sandy, mixed, frigid Typic Calciaquolls

|sandy over clayey, mixed over smectitic, frigid Typic Calciaquolls

|Udipsamments

|sandy, mixed, frigid Aeric Calciaquolls

|Fine-loamy, mixed, superactive, frigid Typic Calciaquolls

|sandy, mixed, frigid Typic Endoaquolls

|coarse-silty over clayey, mixed over smectitic, superactive, frigid Aeric Calciaquolls
|sandy over clayey, mixed over smectitic, frigid Typic Calciaquolls

|coarse-silty, mixed, superactive, frigid Typic Calciudolls
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Soil Map Unit Descriptions

In this section, arranged in numerical order, are the soil map unit descriptions for
the soil series mapped in Red Lake County.

Characteristics of the soil and the material in which it formed are identified for each
soil series. A brief description of the soil profile is provided in the map unit
descriptions. For more information about a soil series, the official series description
can be viewed or downloaded from the Web. These series descriptions follow
standards in the “Soil Survey Manual” (Soil Survey Division Staff, 1993). Many of the
technical terms used in the descriptions are defined in “Keys to Soil Taxonomy” (Soil
Survey Staff, 1998).

The map units on the soil maps in this survey represent the soils or miscellaneous
areas in the survey area. These soils or miscellaneous areas are listed as individual
components in the map unit descriptions. The map unit descriptions in this section,
along with the maps, can be used to determine the suitability and potential of a unit for
specific uses. They also can be used to plan the management needed for those uses.
More information about each map unit is provided in the tables (see Contents).

A map unit delineation on the soil maps represents an area on the landscape. It is
identified by differences in the properties and taxonomic classification of components
and by the percentage of each component in the map unit.

Components that are dissimilar, or contrasting, are identified in the map unit
description. Dissimilar components are those that have properties and behavioral
characteristics divergent enough from those of the major components to affect use or
to require different management. They generally are in small areas and could not be
mapped separately because of the scale used. Some small areas of strongly
contrasting soils or miscellaneous areas are identified by a special symbol on the
maps.

Components that are similar to the major components (noncontrasting) are not
identified individually in the map unit description. Similar components are those that
have properties and behavioral characteristics similar enough to those of the major
components that they do not affect use or require different management.

The presence of multiple components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the landscape into segments that have
similar use and management requirements. The delineation of such landscape
segments on the map provides sufficient information for the development of resource
plans, but if intensive use of small areas is planned, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol is used for each map unit on the soil maps. This symbol
precedes the map unit name in the map unit descriptions. Each description includes
general information about the unit. The map unit descriptions include representative
values in feet and the months in which wet soil moisture status is highest and lowest in
the soil profile and ponding is shallowest and deepest on the soil surface. They also
include the classes of flooding and the months in which flooding is least and most
likely to occur. Table 26 provides a complete display of this data for every month of the
year. The available water capacity given in each map unit description is calculated for
all horizons in the soil profile. The organic matter content displayed in each map unit
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description is calculated for all horizons in the soil profile, except those that represent
the surface duff layer on forested soils. Table 24 provides a complete display of
available water capacity and organic matter content by horizon.

The principal hazards and limitations to be considered in planning for specific uses
are described in other sections of this survey.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer or of the underlying layers, all the soils of a
series have major horizons that are similar in composition, thickness, and
arrangement.

Soils of one series can differ in texture of the surface layer or of the underlying
layers. They also can differ in slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the basis of such differences, a soil
series is divided into soil phases. The name of a soil phase commonly indicates a
feature that affects use or management. For example, Smiley mucky loam,
depressional, 0 to 1 percent slopes, is a phase of the Smiley series.

A map unit is named for the component or components that make up a dominant
percentage of the map unit. Many map units consist of one dominant component.
These map units are consociations. Smiley loam, 0 to 2 percent slopes, is an example.

Some map units are made up of two or more dominant components. These map
units are complexes or undifferentiated groups.

A complex consists of two or more components in such an intricate pattern or in
such small areas that they cannot be shown separately on the maps. Attempting to
delineate the individual components of a complex would result in excessive clutter that
could make the map illegible. The pattern and proportion of the components are
somewhat similar in all areas. Sandberg-Radium complex, 1 to 6 percent slopes, is an
example.

An undifferentiated group is made up of two or more components that could be
mapped individually but are mapped as one unit because similar interpretations can
be made for use and management. The pattern and proportion of the components in a
mapped area are not uniform. An area can be made up of only one of the dominant
components, or it can be made up of all of them. Berner, Rosewood, and Strathcona
soils, seepy, 0 to 2 percent slopes, is an undifferentiated group in this survey area.

This survey includes miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. The map unit Pits, gravel and sand, is an example.

gives the acreage and proportionate extent of each map unit. Other tables
(see Contents) give properties of the soils and the limitations, capabilities, and
potentials for many uses. The Glossary defines many of the terms used in describing
the soils or miscellaneous areas.

B109A—Bowstring and Fluvaquents soils, MLRA 88, 0 to
2 percent slopes, frequently flooded

Component Description

Bowstring and similar soils

Extent: 45 percent of the unit

Geomorphic component: Swales on flood plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: \Very poorly drained

Parent material: Organic material over alluvium

Months in which flooding does not occur: January, February, December



Red Lake County, Minnesota 19

Highest frequency of flooding: Very frequent (April, May)
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 21.4 inches
Content of organic matter in the upper 10 inches: 65 percent
Typical profile:
Oa1,0a2—0 to 38 inches; muck
Cg—38 to 47 inches; stratified sand to fine sandy loam
O’a—47 to 80 inches; muck

Fluvaquents and similar soils
Extent: 40 percent of the unit
Geomorphic component: Flats and swales on flood plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Alluvium
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Very frequent (April, May)
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.5 foot (January, February, March, June, July, August,
September, October, November, December)
Deepest ponding: 0.7 foot (April, May)
Available water capacity to a depth of 60 inches: 8.1 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
A—oO0 to 16 inches; fine sandy loam
Cg—16 to 80 inches; stratified loamy sand to silt loam

Hapludalfs
Extent: 5 percent of the unit
Geomorphic component: Hillslopes in drainageways; escarpments in drainageways
Slope range: 3 to 60 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits and till
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Rare (March, April, May, June, September, October,
November)
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.1 inches
Content of organic matter in the upper 10 inches: 1.1 percent
Typical profile:
A—O0 to 6 inches; fine sandy loam
E—6 to 8 inches; fine sandy loam
Bt1,Bt2—8 to 25 inches; silty clay loam
C1,C2—25 to 80 inches; silt loam
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Seelyeville
Extent: 5 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Very frequent (April, May)
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 25.1 inches
Content of organic matter in the upper 10 inches: 90 percent
Typical profile:
Oa1—0 to 10 inches; muck
0Oa2-0Oa5—10 to 80 inches; muck

Water
Extent: 5 percent of the unit

Major Uses of the Map Unit
¢ Wetland wildlife habitat

B200A—Garnes fine sandy loam, 0 to 3 percent slopes

Component Description

Garnes and similar soils
Extent: 70 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits and till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 1.1 percent
Typical profile:
Ap—-O0 to 6 inches; fine sandy loam
E—6 to 9 inches; loamy fine sand
Bt—9 to 14 inches; clay loam
Bk1,Bk2—14 to 72 inches; loam
C—72to 80 inches; loam

Chilgren
Extent: 13 percent of the unit
Geomorphic component: Swales and flats on lake plains
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Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 9.9 inches
Content of organic matter in the upper 10 inches: 1.1 percent
Typical profile:
A—O0 to 4 inches; fine sandy loam
E—4 to 10 inches; fine sandy loam
Btg—10 to 18 inches; clay loam
Bkg1,Bkg2—18 to 72 inches; loam
Cg—72to 80 inches; loam

Eckvoll
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 1.9 percent
Typical profile:
Ap—O0 to 9 inches; loamy fine sand
E1,E2—9 to 25 inches; fine sand
2Bt—25 to 32 inches; sandy clay loam
2BCk,2C1,2C2—32 to 80 inches; loam

Garnes, very stony

Extent: 5 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 1 to 4 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glaciolacustrine deposits and till

Flooding: None

Shallowest depth to wet zone: 2.5 feet (April)

Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None

Available water capacity to a depth of 60 inches: 10.1 inches
Content of organic matter in the upper 10 inches: 1.1 percent
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Typical profile:
A—-O0 to 6 inches; loam
E—6 to 9 inches; loamy fine sand
Bt—9 to 14 inches; clay loam
Bk1,Bk2—14 to 72 inches; loam
C—72to 80 inches; loam

Grygla
Extent: 4 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits and till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 8.4 inches
Content of organic matter in the upper 10 inches: 1.8 percent
Typical profile:
Ap—-O0 to 6 inches; loamy fine sand
Bg—~6 to 26 inches; fine sand
2Bkg-2Cg—26 to 80 inches; loam

Pelan
Extent: 3 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.5 inches
Content of organic matter in the upper 10 inches: 1.4 percent
Typical profile:
Ap—oO0 to 6 inches; sandy loam
E—6 to 9 inches; sand
Bt—9 to 14 inches; very gravelly sandy loam
Bw—14 to 20 inches; very gravelly coarse sand
2Bw—20 to 60 inches; loam

Major Uses of the Map Unit

e Hayland, pasture, woodland



Red Lake County, Minnesota 23

B201A—Chilgren fine sandy loam, 0 to 2 percent slopes

Component Description

Chilgren and similar soils
Extent: 75 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 9.9 inches
Content of organic matter in the upper 10 inches: 1.1 percent
Typical profile:
A—O0 to 4 inches; fine sandy loam
E—4 to 10 inches; fine sandy loam
Btg—10 to 18 inches; clay loam
Bkg1,Bkg2—18 to 72 inches; loam
Cg—72to 80 inches; loam

Garnes
Extent: 9 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits and till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 1.1 percent
Typical profile:
Ap—-O0 to 6 inches; fine sandy loam
E—6 to 9 inches; loamy fine sand
Bt—9 to 14 inches; clay loam
Bk1,Bk2—14 to 72 inches; loam
C—72to 80 inches; loam

Grygla
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
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Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits and till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 8.4 inches
Content of organic matter in the upper 10 inches: 1.8 percent
Typical profile:
Ap—-O0 to 6 inches; loamy fine sand
Bg—~6 to 26 inches; fine sand
2Bkg-2Cg—26 to 80 inches; loam

Grygla, depressional
Extent: 5 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Glaciolacustrine deposits and till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 3 feet (February)
Shallowest ponding: 0.2 foot (July, August, September)
Deepest ponding: 0.3 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 8.4 inches
Content of organic matter in the upper 10 inches: 6.3 percent
Typical profile:
Ap—o0 to 6 inches; mucky loamy fine sand
Bg—~6 to 26 inches; fine sand
2Bkg-2Cg—26 to 80 inches; loam

Hamre

Extent: 5 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: \Very poorly drained

Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May)

Deepest depth to wet zone: 2.5 feet (February)

Shallowest ponding: 0.3 foot (July, August, September)

Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)

Available water capacity to a depth of 60 inches: 13.3 inches

Content of organic matter in the upper 10 inches: 85 percent
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Typical profile:
Oa—~0 to 13 inches; muck
A—13to 18 inches; loam
Bg—18to 35 inches; loam
BCg-Cg—35 to 80 inches; loam

Pelan
Extent: 1 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.5 inches
Content of organic matter in the upper 10 inches: 1.4 percent
Typical profile:
Ap—-0 to 6 inches; sandy loam
E—6 to 9 inches; sand
Bt—9 to 14 inches; very gravelly sandy loam
Bw—14 to 20 inches; very gravelly coarse sand
2Bw—20 to 60 inches; loam

Major Uses of the Map Unit

e Hayland, pasture, woodland

B202A—Cathro muck, depressional, MLRA 88, 0 to 1
percent slopes

Component Description

Cathro and similar soils

Extent: 80 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Very poorly drained

Parent material: Organic material over till

Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May, June)

Deepest depth to wet zone: 2.1 feet (February)

Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)

Deepest ponding: 0.5 foot (March, April, May, June)

Available water capacity to a depth of 60 inches: 15.9 inches

Content of organic matter in the upper 10 inches: 85 percent

Typical profile:
Oa1,0a2—0 to 11 inches; muck

25
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0Oa3—11 to 23 inches; muck
Cg—23 to 60 inches; loam

Hamre
Extent: 8 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 13.3 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa—~0 to 13 inches; muck
A—13 to 18 inches; loam
Bg—18to 35 inches; loam
BCg-Cg—35 to 80 inches; loam

Chilgren
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 9.9 inches
Content of organic matter in the upper 10 inches: 1.1 percent
Typical profile:
A—O0 to 4 inches; fine sandy loam
E—4 to 10 inches; fine sandy loam
Btg—10 to 18 inches; clay loam
Bkg1,Bkg2—18 to 72 inches; loam
Cg—72to 80 inches; loam

Northwood

Extent: 3 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: \Very poorly drained

Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
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Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 78.6 percent
Typical profile:
Oa—o0 to 9 inches; muck
A—9 to 14 inches; loamy fine sand
Bg1,Bg2—14 to 24 inches; loamy fine sand
2BCkg-2Cg—24 to 80 inches; loam

Berner
Extent: 2 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 28 inches; muck
A—28 to 31 inches; sandy loam
Bg—31 to 44 inches; sand
2CBkg—44 to 80 inches; loam

Grygla
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits and till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 8.4 inches
Content of organic matter in the upper 10 inches: 1.8 percent
Typical profile:
Ap—oO to 6 inches; loamy fine sand
Bg—~6 to 26 inches; fine sand
2Bkg-2Cg—26 to 80 inches; loam
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Seelyeville
Extent: 2 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 25.1 inches
Content of organic matter in the upper 10 inches: 90 percent
Typical profile:
Oa1—0 to 10 inches; muck
0Oa2-0Oa5—10 to 80 inches; muck

Major Uses of the Map Unit

¢ Pasture, wildlife habitat

B203A—Northwood muck, depressional, MLRA 88, 0 to 1
percent slopes

Component Description

Northwood and similar soils
Extent: 75 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 78.6 percent
Typical profile:
Oa—o0 to 9 inches; muck
A—9 to 14 inches; loamy fine sand
Bg1,Bg2—14 to 24 inches; loamy fine sand
2BCkg-2Cg—24 to 80 inches; loam

Hamre

Extent: 10 percent of the unit

Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent



Red Lake County, Minnesota

Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 13.3 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa—~0 to 13 inches; muck
A—13 to 18 inches; loam
Bg—18to 35 inches; loam
BCg-Cg—35 to 80 inches; loam

Grygla
Extent: 7 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits and till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 8.4 inches
Content of organic matter in the upper 10 inches: 1.8 percent
Typical profile:
Ap—-O0 to 6 inches; loamy fine sand
Bg—~6 to 26 inches; fine sand
2Bkg-2Cg—26 to 80 inches; loam

Berner

Extent: 5 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Very poorly drained

Parent material: Organic material over glaciolacustrine deposits and/or till

Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May, June)

Deepest depth to wet zone: 2.1 feet (February)

Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)

Deepest ponding: 0.5 foot (March, April, May, June)

Available water capacity to a depth of 60 inches: 15.9 inches

Content of organic matter in the upper 10 inches: 85 percent
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Typical profile:
Oa1,0a2—o0 to 28 inches; muck
A—28 to 31 inches; sandy loam
Bg—31 to 44 inches; sand
2CBkg—44 to 80 inches; loam

Chilgren
Extent: 3 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 9.9 inches
Content of organic matter in the upper 10 inches: 1.1 percent
Typical profile:
A—O0 to 4 inches; fine sandy loam
E—4 to 10 inches; fine sandy loam
Btg—10 to 18 inches; clay loam
Bkg1,Bkg2—18 to 72 inches; loam
Cg—72to 80 inches; loam

Major Uses of the Map Unit

¢ Pasture, wildlife habitat

B204A—Roliss loam, MLRA 88, 0 to 2 percent slopes

Component Description

Roliss and similar soils

Extent: 75 percent of the unit

Geomorphic component: Flats and swales on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,
December

Deepest ponding: 0.3 foot (April, May, June, September, October, November)

Available water capacity to a depth of 60 inches: 10.7 inches

Content of organic matter in the upper 10 inches: 5 percent

Typical profile:
Ap,A—0 to 14 inches; loam
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Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Grygla
Extent: 8 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits and till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 8.4 inches
Content of organic matter in the upper 10 inches: 1.8 percent
Typical profile:
Ap—-O0 to 6 inches; loamy fine sand
Bg—~6 to 26 inches; fine sand
2Bkg-2Cg—26 to 80 inches; loam

Chilgren
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 9.9 inches
Content of organic matter in the upper 10 inches: 1.1 percent
Typical profile:
A—O0 to 4 inches; fine sandy loam
E—4 to 10 inches; fine sandy loam
Btg—10 to 18 inches; clay loam
Bkg1,Bkg2—18 to 72 inches; loam
Cg—72to 80 inches; loam

Garnes

Extent: 5 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glaciolacustrine deposits and till
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Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 1.1 percent
Typical profile:

Ap—-O0 to 6 inches; fine sandy loam

E—6 to 9 inches; loamy fine sand

Bt—9 to 14 inches; clay loam

Bk1,Bk2—14 to 72 inches; loam

C—72to 80 inches; loam

Roliss, depressional
Extent: 5 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Hamre
Extent: 2 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 13.3 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa—~0 to 13 inches; muck
A—13 to 18 inches; loam
Bg—18to 35 inches; loam
BCg-Cg—35 to 80 inches; loam
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Major Uses of the Map Unit

e Cropland, pasture, hayland

B205A—Berner muck, depressional, MLRA 88, 0 to 1
percent slopes

Component Description

Berner and similar soils
Extent: 80 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 28 inches; muck
A—28 to 31 inches; sandy loam
Bg—31 to 44 inches; sand
2CBkg—44 to 80 inches; loam

Northwood
Extent: 7 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 78.6 percent
Typical profile:
Oa—o0 to 9 inches; muck
A—9 to 14 inches; loamy fine sand
Bg1,Bg2—14 to 24 inches; fine sand
2BCkg-2Cg—24 to 80 inches; loam

Grygla
Extent: 5 percent of the unit
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Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits and till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 8.4 inches
Content of organic matter in the upper 10 inches: 1.8 percent
Typical profile:
Ap—-O0 to 6 inches; loamy fine sand
Bg—~6 to 26 inches; fine sand
2Bkg-2Cg—26 to 80 inches; loam

Cathro
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 11 inches; muck
0Oa3—11 to 23 inches; muck
Cg—23 to 60 inches; loam

Hamre

Extent: 3 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: \Very poorly drained

Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May)

Deepest depth to wet zone: 2.5 feet (February)

Shallowest ponding: 0.3 foot (July, August, September)

Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)

Available water capacity to a depth of 60 inches: 13.3 inches

Content of organic matter in the upper 10 inches: 85 percent
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Typical profile:
Oa—~0 to 13 inches; muck
A—13to 18 inches; loam
Bg—18to 35 inches; loam
BCg-Cg—35 to 80 inches; loam

Seelyeville
Extent: 2 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 25.1 inches
Content of organic matter in the upper 10 inches: 90 percent
Typical profile:
Oa1—0 to 10 inches; muck
0Oa2-0Oa5—10 to 80 inches; muck

Major Uses of the Map Unit

¢ Pasture, wildlife habitat

B206A—Hamre muck, depressional, MLRA 88, 0 to 1
percent slopes

Component Description

Hamre and similar soils
Extent: 80 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 13.3 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa—~0 to 13 inches; muck
A—13 to 18 inches; loam
Bg—18to 35 inches; loam
BCg-Cg—35 to 80 inches; loam
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Chilgren
Extent: 8 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 9.9 inches
Content of organic matter in the upper 10 inches: 1.1 percent
Typical profile:
A—O0 to 4 inches; fine sandy loam
E—4 to 10 inches; fine sandy loam
Btg—10 to 18 inches; clay loam
Bkg1,Bkg2—18 to 72 inches; loam
Cg—72to 80 inches; loam

Northwood
Extent: 5 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 78.6 percent
Typical profile:
Oa—o0 to 9 inches; muck
A—9 to 14 inches; loamy fine sand
Bg1,Bg2—14 to 24 inches; loamy fine sand
2BCkg-2Cg—24 to 80 inches; loam

Cathro

Extent: 3 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained

Parent material: Organic material over till

Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May, June)
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Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 11 inches; muck
0Oa3—11 to 23 inches; muck
Cg—23 to 60 inches; loam

Grygla
Extent: 2 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits and till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 8.4 inches
Content of organic matter in the upper 10 inches: 1.8 percent
Typical profile:
Ap—-O0 to 6 inches; loamy fine sand
Bg—~6 to 26 inches; fine sand
2Bkg-2Cg—26 to 80 inches; loam

Roliss
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Major Uses of the Map Unit

¢ Pasture, wildlife habitat
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I1A—Augsburg loam, 0 to 2 percent slopes

Component Description

Augsburg and similar soils

Extent: 75 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till
Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Soil Survey of

Months when ponding does not occur: January, February, March, July, August,

December

Deepest ponding: 0.3 foot (April, May, June, September, October, November)

Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—O0 to 11 inches; loam

Bkg—11 to 18 inches; very fine sandy loam

Bg1—18 to 33 inches; loamy very fine sand

2Bg2—33 to 60 inches; clay

Borup

Extent: 10 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 1 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,

December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 12 inches; loam

Bkg,Bkyg—12 to 34 inches; silt loam

Cg—34 to 60 inches; very fine sandy loam

Foxlake

Extent: 5 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Till

Flooding: None
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Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Augsburg, depressional
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 3 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10.3 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—0 to 11 inches; mucky loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; very fine sandy loam
2Bg2—33 to 60 inches; clay

Wheatville
Extent: 3 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—O0 to 9 inches; very fine sandy loam
Bk1,Bk2—9 to 31 inches; very fine sandy loam
2C1-2C4—31 to 80 inches; clay

Glyndon
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
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Slope range: 0 to 2 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 1 foot (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.4 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,Ak—O0 to 11 inches; very fine sandy loam
Bk1,Bk2—11 to 28 inches; loam
C,Cg—28 to 60 inches; loamy very fine sand

Espelie
Extent: 1 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 5.6 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bw1,Bw2—9 to 24 inches; fine sand
2Bg-2Cg—24 to 80 inches; clay

Hattie
Extent: 1 percent of the unit
Geomorphic component: Escarpments on lake plains
Position on the landform: Summits
Slope range: 1 to 3 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.1 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (February)
Ponding: None
Available water capacity to a depth of 60 inches: 7.7 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:

Ap—-O to 8 inches; clay
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Bk—38 to 22 inches; silty clay
C—22 to 80 inches; clay

Major Uses of the Map Unit
e Cropland

I2A—Augsburg very fine sandy loam, 0 to 2 percent
slopes
Component Description

Augsburg and similar soils
Extent: 75 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,Ak—O0 to 11 inches; very fine sandy loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; loamy very fine sand
2Bg2—33 to 60 inches; clay

Borup
Extent: 10 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 12 inches; very fine sandy loam
Bkg,Bkyg—12 to 34 inches; silt loam
Cg—34 to 60 inches; very fine sandy loam
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Foxlake
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Augsburg, depressional
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 3 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10.3 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—0 to 11 inches; mucky loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; very fine sandy loam
2Bg2—33 to 60 inches; clay

Wheatville

Extent: 3 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Very fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Glaciolacustrine deposits over till
Flooding: None

Shallowest depth to wet zone: 1.3 feet (April)

Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
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Available water capacity to a depth of 60 inches: 9.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—oO0 to 9 inches; very fine sandy loam

Bk1,Bk2—9 to 31 inches; very fine sandy loam

2C1-2C4—31 to 80 inches; clay

Glyndon
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer:Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 1 foot (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.4 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,Ak—O0 to 11 inches; very fine sandy loam
Bk1,Bk2—11 to 28 inches; loam
C,Cg—28 to 60 inches; loamy very fine sand

Espelie
Extent: 1 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 5.6 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bw1,Bw2—9 to 24 inches; fine sand
2Bg-2Cg—24 to 80 inches; clay

Hattie

Extent: 1 percent of the unit

Geomorphic component: Escarpments on lake plains
Position on the landform: Summits

Slope range: 1 to 3 percent

Texture of the surface layer: Clay

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Till
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Flooding: None
Shallowest depth to wet zone: 2.1 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (February)
Ponding: None
Available water capacity to a depth of 60 inches: 7.7 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:

Ap—oO to 8 inches; clay

Bk—38 to 22 inches; silty clay

C—22 to 80 inches; clay

Major Uses of the Map Unit
e Cropland

IBA—Berner muck, 0 to 1 percent slopes

Component Description

Berner and similar soils
Extent: 80 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 28 inches; muck
A—28 to 31 inches; sandy loam
Bg—31 to 44 inches; sand
2CBkg—44 to 80 inches; loam

Northwood

Extent: 7 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: \Very poorly drained

Parent material: Organic material over glaciolacustrine deposits and/or till

Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May)

Deepest depth to wet zone: 2.5 feet (February)

Shallowest ponding: 0.3 foot (July, August, September)

Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)

Available water capacity to a depth of 60 inches: 11.3 inches
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Content of organic matter in the upper 10 inches: 78.6 percent
Typical profile:

Oa—o0 to 9 inches; muck

A—9 to 14 inches; loamy fine sand

Bg1,Bg2—14 to 24 inches; fine sand

2BCkg-2Cg—24 to 80 inches; loam

Kratka
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Hamre
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 13.3 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa—~0 to 13 inches; muck
A—13 to 18 inches; loam
Bg1,Bg2—18to 71 inches; loam
Cg—71 to 80 inches; loam

Strathcona

Extent: 3 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
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Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Seelyeville
Extent: 2 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 25.1 inches
Content of organic matter in the upper 10 inches: 90 percent
Typical profile:
Oa1—0 to 10 inches; muck
0Oa2-0Oa5—10 to 80 inches; muck

Major Uses of the Map Unit

* Pasture, hayland, wildlife habitat

I4A—Berner, Rosewood, and Strathcona soils, seepy, 0 to
2 percent slopes

Component Description

Berner and similar soils

Extent: 0 to 90 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: \Very poorly drained

Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May, June)
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Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 28 inches; muck
A—28 to 31 inches; sandy loam
Bg—31 to 44 inches; sand
2CBkg—44 to 80 inches; loam

Rosewood, depressional, and similar soils
Extent: 0 to 90 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (February, August)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 6.2 inches
Content of organic matter in the upper 10 inches: 8.2 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Strathcona, depressional, and similar soils
Extent: 0 to 90 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Mucky fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February, August)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 9.9 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap—O0 to 10 inches; mucky fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam
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Rosewood
Extent: 0 to 10 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Deerwood
Extent: 0 to 10 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 75 percent
Typical profile:
Oa—~0 to 10 inches; muck
A—10 to 12 inches; loamy sand
Cg1,Cg2—12 to 60 inches; sand

Mavie

Extent: 0 to 10 percent of the unit

Geomorphic component: Flats and swales on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.1 feet (August)

Months when ponding does not occur: January, February, March, July, August,
September, November, December
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Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 7.4 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:

Ap—O0 to 12 inches; fine sandy loam

Bk—12 to 18 inches; sandy loam

2C1,2C2—18 to 39 inches; very gravelly coarse sand

3C3—39 to 80 inches; loam

Strathcona
Extent: 0 to 10 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Major Uses of the Map Unit

* Pasture, hayland, wildlife habitat

I5A—Borup loam, 0 to 2 percent slopes

Component Description

Borup and similar soils

Extent: 75 percent of the unit

Geomorphic component: Flats and swales on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,
December

Deepest ponding: 0.3 foot (April, May, June)

Available water capacity to a depth of 60 inches: 10.7 inches

Content of organic matter in the upper 10 inches: 5 percent
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Typical profile:
Ap,A—0 to 12 inches; loam
Bkg,Bkyg—12 to 34 inches; silt loam
Cg—34 to 60 inches; very fine sandy loam

Glyndon
Extent: 9 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 1 foot (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.4 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,Ak—O0 to 11 inches; very fine sandy loam
Bk1,Bk2—11 to 28 inches; loam
C,Cg—28 to 60 inches; loamy very fine sand

Rosewood
Extent: 8 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Augsburg

Extent: 5 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till
Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)
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Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 11 inches; loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; loamy very fine sand
2Bg2—33 to 60 inches; clay

Augsburg, depressional
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 3 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10.3 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—0 to 11 inches; mucky loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; very fine sandy loam
2Bg2—33 to 60 inches; clay

Major Uses of the Map Unit
e Cropland

I6A—Borup very fine sandy loam, 0 to 2 percent slopes

Component Description

Borup and similar soils

Extent: 75 percent of the unit

Geomorphic component: Swales and flats on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Very fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,
December

Deepest ponding: 0.3 foot (April, May, June)

Available water capacity to a depth of 60 inches: 10.7 inches
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Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 12 inches; very fine sandy loam
Bkg,Bkyg—12 to 34 inches; silt loam
Cg—34 to 60 inches; very fine sandy loam

Glyndon
Extent: 9 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 1 foot (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.4 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,Ak—O0 to 11 inches; very fine sandy loam
Bk1,Bk2—11 to 28 inches; loam
C,Cg—28 to 60 inches; loamy very fine sand

Rosewood
Extent: 8 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Augsburg

Extent: 5 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)
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Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 11 inches; loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; loamy very fine sand
2Bg2—33 to 60 inches; clay

Augsburg, depressional
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 3 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10.3 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—0 to 11 inches; mucky loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; very fine sandy loam
2Bg2—33 to 60 inches; clay

Major Uses of the Map Unit
e Cropland

I7A—Bowstring-Fluvaquents complex, 0 to 2 percent
slopes, frequently flooded

Component Description

Bowstring and similar soils

Extent: 45 percent of the unit

Geomorphic component: Swales on flood plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Parent material: Organic material over alluvium

Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Very frequent (April, May)

Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
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Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 21.4 inches
Content of organic matter in the upper 10 inches: 65 percent
Typical profile:
Oa1,0a2—0 to 38 inches; muck
Cg—38 to 47 inches; stratified sand to fine sandy loam
O’a—47 to 80 inches; muck

Fluvaquents and similar soils
Extent: 45 percent of the unit
Geomorphic component: Swales and flats on flood plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Alluvium
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Very frequent (April, May)
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.5 foot (January, February, March, June, July, August,
September, October, November, December)
Deepest ponding: 0.7 foot (April, May)
Available water capacity to a depth of 60 inches: 8.1 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
A—O0 to 16 inches; fine sandy loam
Cg—16 to 80 inches; stratified loamy sand to silt loam

Hapludolls

Extent: 5 percent of the unit

Geomorphic component: Escarpments in drainageways; hillslopes in drainageways

Slope range: 2 to 30 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Glaciolacustrine deposits and/or till

Months in which flooding does not occur: January, February, December

Highest frequency of flooding: Rare (March, April, May, June, September, October,
November)

Shallowest depth to wet zone: 6.7 feet (transitory) (March, April, May, November)

Deepest depth to wet zone: More than 6.7 feet (January, February, June, July, August,
September, October, December)

Ponding: None

Available water capacity to a depth of 60 inches: 10.4 inches

Content of organic matter in the upper 10 inches: 1.9 percent

Typical profile:
A—O0to 9 inches; loam
C—9 10 60 inches; loam

Water
Extent: 5 percent of the unit
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Major Uses of the Map Unit
¢ Wetland wildlife habitat

IBA—Cathro muck, 0 to 1 percent slopes

Component Description

Cathro and similar soils
Extent: 80 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 11 inches; muck
0Oa3—11 to 23 inches; muck
Cg—23 to 60 inches; loam

Hamre
Extent: 8 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 13.3 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa—~0 to 13 inches; muck
A—13 to 18 inches; loam
Bg1,Bg2—18to 71 inches; loam
Cg—71 to 80 inches; loam

Northwood

Extent: 3 percent of the unit

Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
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Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 78.6 percent
Typical profile:
Oa—o0 to 9 inches; muck
A—9 to 14 inches; loamy fine sand
Bg1,Bg2—14 to 24 inches; fine sand
2BCkg-2Cg—24 to 80 inches; loam

Roliss
Extent: 3 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Berner

Extent: 2 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: \Very poorly drained

Parent material: Organic material over glaciolacustrine deposits and/or till

Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May, June)

Deepest depth to wet zone: 2.1 feet (February)

Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)

Deepest ponding: 0.5 foot (March, April, May, June)
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Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:

Oa1,0a2—0 to 28 inches; muck

A—28 to 31 inches; sandy loam

Bg—31 to 44 inches; sand

2CBkg—44 to 80 inches; loam

Kratka
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Seelyeville
Extent: 2 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 25.1 inches
Content of organic matter in the upper 10 inches: 90 percent
Typical profile:
Oa1—0 to 10 inches; muck
0Oa2-0Oa5—10 to 80 inches; muck

Major Uses of the Map Unit

* Pasture, hayland, wildlife habitat
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I9A—Clearwater clay, 0 to 2 percent slopes

Component Description

Clearwater and similar soils
Extent: 80 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.2 inches
Content of organic matter in the upper 10 inches: 4.2 percent
Typical profile:

Ap—oO to 8 inches; clay

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Clearwater, very cobbly
Extent: 5 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.2 inches
Content of organic matter in the upper 10 inches: 4.2 percent
Typical profile:

Ap—-O to 8 inches; clay

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Reis

Extent: 5 percent of the unit

Geomorphic component: Rises and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Clay

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.6 feet (August)

Ponding: None
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Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 4.7 percent
Typical profile:

Ap—oO0 to 9 inches; clay

A/Bk—9 to 17 inches; clay

Bkss1,Bkss2—17 to 33 inches; clay

Bkg—33 to 42 inches; clay

Cg1,Cg2—42 to 60 inches; clay

C—60 to 80 inches; clay

Clearwater, depressional
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky clay loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Ponding depth: 0.5 foot (all year)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 8.4 percent
Typical profile:

Ap—-0 to 8 inches; mucky clay loam

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Espelie
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 5.6 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bw1,Bw2—9 to 24 inches; fine sand
2Bg-2Cg—24 to 80 inches; clay

Foxlake

Extent: 2 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
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Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Hattie
Extent: 1 percent of the unit
Geomorphic component: Escarpments on lake plains
Position on the landform: Summits
Slope range: 1 to 3 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.1 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (February)
Ponding: None
Available water capacity to a depth of 60 inches: 7.7 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:

Ap—oO to 8 inches; clay

Bk—38 to 22 inches; silty clay

C—22 to 80 inches; clay

Huot
Extent: 1 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 7.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,Ak—O0 to 14 inches; fine sandy loam

Bk—14 to 26 inches; loamy fine sand

C1—26 to 34 inches; fine sand

2C2,2C3—34 to 80 inches; clay
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Major Uses of the Map Unit
e Cropland

I10A—Clearwater mucky clay loam, depressional, 0 to 1
percent slopes

Component Description

Clearwater, depressional, and similar soils
Extent: 85 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky clay loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Ponding depth: 0.5 foot (all year)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 8.4 percent
Typical profile:

Ap—-0 to 8 inches; mucky clay loam

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Clearwater
Extent: 9 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.2 inches
Content of organic matter in the upper 10 inches: 4.2 percent
Typical profile:

Ap—-O to 8 inches; clay

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Augsburg, depressional

Extent: 3 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Mucky loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained

61



62 Soil Survey of

Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 3 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10.3 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—0 to 11 inches; mucky loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; very fine sandy loam
2Bg2—33 to 60 inches; clay

Reis
Extent: 2 percent of the unit
Geomorphic component: Flats and rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.6 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 4.7 percent
Typical profile:
Ap—O0 to 9 inches; clay
A/Bk—9 to 17 inches; clay
Bkss1,Bkss2—17 to 33 inches; clay
Bkg—33 to 42 inches; clay
Cg1,Cg2—42 to 60 inches; clay
C—60 to 80 inches; clay

Espelie
Extent: 1 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 5.6 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
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Bw1,Bw2—9 to 24 inches; fine sand
2Bg-2Cg—24 to 80 inches; clay

Major Uses of the Map Unit

e Pasture, hayland, wildlife habitat

I11A—Deerwood muck, 0 to 1 percent slopes

Component Description

Deerwood and similar soils
Extent: 85 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 75 percent
Typical profile:
Oa—~0 to 10 inches; muck
A—10 to 12 inches; loamy sand
Cg1,Cg2—12 to 60 inches; sand

Rosewood
Extent: 6 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Markey
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
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Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.1 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1-Oa4—a0 to 32 inches; muck
Cg—32 to 60 inches; fine sand

Strathcona
Extent: 2 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Syrene

Extent: 2 percent of the unit

Geomorphic component: Swales and flats on beach plains

Slope range: 0 to 2 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 0.3 foot (April)

Deepest depth to wet zone: 3.3 feet (February, August)

Months when ponding does not occur: January, February, March, July, August,
September, October, November, December

Deepest ponding: 0.3 foot (April, May)

Available water capacity to a depth of 60 inches: 3.8 inches

Content of organic matter in the upper 10 inches: 5.6 percent
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Typical profile:
Ap—oO0 to 9 inches; sandy loam
Bkg1—9 to 17 inches; sandy loam
2Bkg2—17 to 27 inches; stratified loamy fine sand to gravelly coarse sand
2Cg—27 to 60 inches; stratified loamy fine sand to gravelly coarse sand

Venlo
Extent: 2 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (February, August)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 5.4 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
A—O0 to 13 inches; fine sandy loam
Cg1,Cg2—13 to 60 inches; fine sand

Major Uses of the Map Unit

e Pasture, hayland, wildlife habitat

I12A—Eckvoll loamy fine sand, 0 to 3 percent slopes

Component Description

Eckvoll and similar soils
Extent: 70 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 1.9 percent
Typical profile:
Ap—oO0 to 9 inches; loamy fine sand
E1,E2—9 to 25 inches; fine sand
2Bt—25 to 32 inches; sandy clay loam
2BCk,2C1,2C2—32 to 80 inches; loam

Kratka
Extent: 8 percent of the unit
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Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Smiley
Extent: 7 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.8 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—0O0 to 12 inches; loam
Btg—12 to 19 inches; clay loam
Bkg1-Bkg3—19 to 42 inches; loam
Cg1,Cg2—42 to 80 inches; loam

Linveldt

Extent: 5 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glaciolacustrine deposits over till
Flooding: None

Shallowest depth to wet zone: 2.5 feet (April)

Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None

Available water capacity to a depth of 60 inches: 8.9 inches
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Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—-O0 to 9 inches; fine sandy loam

Bt—9 to 16 inches; loam

2Bw1,2Bw2—16 to 29 inches; sand

3Bk—29 to 45 inches; loam

3C1-3C3—45 to 80 inches; loam

Reiner
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.2 inches
Content of organic matter in the upper 10 inches: 2.3 percent
Typical profile:
Ap—-O0 to 7 inches; fine sandy loam
Bt—7 to 17 inches; clay loam
Bw,Bk1,Bk2—17 to 35 inches; loam
C1-C3—35 to 80 inches; loam

Foldahl
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy fine sand

Bw1,Bw2—12 to 30 inches; fine sand

2BCk-2C3—30 to 80 inches; loam

Pelan

Extent: 2 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glaciolacustrine deposits over till

Flooding: None
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Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.5 inches
Content of organic matter in the upper 10 inches: 1.4 percent
Typical profile:
Ap—oO0 to 6 inches; sandy loam
E—6 to 9 inches; sand
Bt—9 to 14 inches; very gravelly sandy loam
Bw—14 to 20 inches; very gravelly coarse sand
2Bw—20 to 60 inches; loam

Poppleton
Extent: 1 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 1 percent
Typical profile:
Ap—-O0 to 6 inches; fine sand
E—®6 to 9 inches; fine sand
Bw1-Bw4—9 to 40 inches; fine sand
C1,C2—40 to 60 inches; fine sand

Major Uses of the Map Unit

e Cropland, pasture, hayland

I13A—Espelie fine sandy loam, 0 to 2 percent slopes

Component Description

Espelie and similar soils

Extent: 75 percent of the unit

Geomorphic component: Swales and flats on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,
December

Deepest ponding: 0.3 foot (April, May, June)

Available water capacity to a depth of 60 inches: 7.1 inches

Content of organic matter in the upper 10 inches: 5.6 percent
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Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bw1,Bw2—9 to 24 inches; fine sand
2Bg-2Cg—24 to 80 inches; clay

Foxlake
Extent: 8 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Hilaire
Extent: 7 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 6.4 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—0 to 10 inches; fine sandy loam

Bw1-Bw4—10 to 34 inches; fine sand

2BCk—34 to 80 inches; clay

Clearwater, depressional

Extent: 5 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Mucky clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
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Ponding depth: 0.5 foot (all year)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 8.4 percent
Typical profile:

Ap—-0 to 8 inches; mucky clay loam

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Thiefriver
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 12 inches; fine sandy loam
Bkg1-Bkg3—12 to 23 inches; loamy fine sand
Cg1—283 to 32 inches; fine sand
2Cg2,2Cg3—32 to 80 inches; clay

Major Uses of the Map Unit

e Cropland, pasture, hayland

I14B—Fairdale silt loam, 1 to 6 percent slopes,
occasionally flooded

Component Description

Fairdale and similar soils

Extent: 85 percent of the unit

Geomorphic component: Rises on flood plains; stream terraces
Slope range: 1 to 6 percent

Texture of the surface layer: Silt loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Alluvium

Months in which flooding does not occur: January, February November, December
Highest frequency of flooding: Occasional (March, April, May, June)
Shallowest depth to wet zone: 2.5 feet (April)

Deepest depth to wet zone: 6.7 feet (transitory) (August)

Ponding: None

Available water capacity to a depth of 60 inches: 12.3 inches
Content of organic matter in the upper 10 inches: 3.4 percent
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Typical profile:
Ap—O0 to 7 inches; silt loam
C1-C3—7 to 48 inches; stratified very fine sandy loam to silty clay loam
Ab1,Ab2—48 to 67 inches; silty clay loam
C’—67 to 80 inches; stratified very fine sandy loam to silty clay loam

Fluvaquents
Extent: 6 percent of the unit
Geomorphic component: Flats and swales on flood plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Alluvium
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Very frequent (April, May)
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.5 foot (January, February, March, June, July, August,
September, October, November, December)
Deepest ponding: 0.7 foot (April, May)
Available water capacity to a depth of 60 inches: 8.1 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
A—oO0 to 16 inches; fine sandy loam
Cg—16 to 80 inches; stratified loamy sand to silt loam

Hapludolls

Extent: 5 percent of the unit

Geomorphic component: Hillslopes in drainageways; escarpments in drainageways

Slope range: 2 to 30 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Glaciolacustrine deposits and/or till

Months in which flooding does not occur: January, February, December

Highest frequency of flooding: Rare (March, April, May, June, September, October,
November)

Shallowest depth to wet zone: 6.7 feet (transitory) (March, April, May, November)

Deepest depth to wet zone: More than 6.7 feet (January, February, June, July, August,
September, October, December)

Ponding: None

Available water capacity to a depth of 60 inches: 10.4 inches

Content of organic matter in the upper 10 inches: 1.9 percent

Typical profile:
A—O0to 9 inches; loam
C—9 10 60 inches; loam

Hapludalfs

Extent: 2 percent of the unit

Geomorphic component: Escarpments in drainageways; hillslopes in drainageways
Slope range: 3 to 60 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Moderately well drained
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Parent material: Glaciolacustrine deposits and till
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Rare (March, April, May, June, September, October,
November)
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.1 inches
Content of organic matter in the upper 10 inches: 0.9 percent
Typical profile:
A—O0 to 6 inches; fine sandy loam
E—6 to 8 inches; fine sandy loam
Bt1,Bt2—8 to 25 inches; silty clay loam
C1,C2—25 to 80 inches; silt loam

Zell
Extent: 2 percent of the unit
Geomorphic component: Escarpments on lake plains
Position on the landform: Backslopes and shoulders
Slope range: 6 to 20 percent
Texture of the surface layer: Silt loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 10.1 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
A—O0 to 6 inches; silt loam
Bk-Bky—6 to 26 inches; silt loam
C—26 to 60 inches; very fine sandy loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

I14D—Fairdale silt loam, 6 to 15 percent slopes,
occasionally flooded

Component Description

Fairdale and similar soils

Extent: 85 percent of the unit

Geomorphic component: Rises on flood plains; stream terraces
Slope range: 6 to 15 percent

Texture of the surface layer: Silt loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Alluvium

Months in which flooding does not occur: January, February, November, December
Highest frequency of flooding: Occasional (March, April, May, June)
Shallowest depth to wet zone: 2.5 feet (April)

Deepest depth to wet zone: 6.7 feet (transitory) (August)
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Ponding: None
Available water capacity to a depth of 60 inches: 12.3 inches
Content of organic matter in the upper 10 inches: 3.4 percent
Typical profile:
Ap—O0 to 7 inches; silt loam
C1-C3—7 to 48 inches; stratified very fine sandy loam to silty clay loam
Ab1,Ab2—48 to 67 inches; silty clay loam
C’—67 to 80 inches; stratified very fine sandy loam to silty clay loam

Fluvaquents
Extent: 6 percent of the unit
Geomorphic component: Swales and flats on flood plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Alluvium
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Very frequent (April, May)
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.5 foot (January, February, March, June, July, August,
September, October, November, December)
Deepest ponding: 0.7 foot (April, May)
Available water capacity to a depth of 60 inches: 8.1 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
A—oO0 to 16 inches; fine sandy loam
Cg—16 to 80 inches; stratified loamy sand to silt loam

Hapludolls

Extent: 4 percent of the unit

Geomorphic component: Escarpments in drainageways; hillslopes in drainageways

Slope range: 2 to 30 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Glaciolacustrine deposits and/or till

Months in which flooding does not occur: February, December

Highest frequency of flooding: Rare (March, April, May, June, September, October,
November)

Shallowest depth to wet zone: 6.7 feet (transitory) (March, April, May, November)

Deepest depth to wet zone: More than 6.7 feet (February, June, July, August,
September, October, December)

Ponding: None

Available water capacity to a depth of 60 inches: 10.4 inches

Content of organic matter in the upper 10 inches: 1.9 percent

Typical profile:
A—O0to 9 inches; loam
C—9 10 60 inches; loam

Zell

Extent: 3 percent of the unit

Geomorphic component: Escarpments on lake plains
Position on the landform: Backslopes and shoulders
Slope range: 6 to 20 percent
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Texture of the surface layer: Silt loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 10.1 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
A—-O0 to 6 inches; silt loam
Bk-Bky—6 to 26 inches; silt loam
C—26 to 60 inches; very fine sandy loam

Hapludalfs
Extent: 2 percent of the unit
Geomorphic component: Escarpments in drainageways; hillslopes in drainageways
Slope range: 3 to 60 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits and till
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Rare (March, April, May, June, September, October,
November)
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.1 inches
Content of organic matter in the upper 10 inches: 0.9 percent
Typical profile:
A—O0 to 6 inches; fine sandy loam
E—6 to 8 inches; fine sandy loam
Bt1,Bt2—8 to 25 inches; silty clay loam
C1,C2—25 to 80 inches; silt loam

Major Uses of the Map Unit

e Pasture, hayland

I15A—Flaming loamy fine sand, 0 to 3 percent slopes

Component Description

Flaming and similar soils

Extent: 70 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Loamy fine sand

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: 2.5 feet (April)

Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
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Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy fine sand

BA—12 to 17 inches; fine sand

Bw—17 to 27 inches; fine sand

C1,C2—27 to 60 inches; fine sand

Garborg
Extent: 10 percent of the unit
Geomorphic component: Flats and rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy fine sand

Bw1-Bw3—12 to 41 inches; loamy fine sand

BCk—41 to 59 inches; fine sand

C1,C2—59 to 80 inches; fine sand

Hamar
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—O0 to 12 inches; loamy fine sand
AC—12 to 17 inches; loamy fine sand
C1,C2—17 to 40 inches; fine sand
Ab—40 to 47 inches; loamy fine sand
Cg—47 to 60 inches; fine sand

Ulen

Extent: 5 percent of the unit

Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent

Texture of the surface layer: Fine sandy loam
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Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.8 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—-O0 to 9 inches; fine sandy loam

Bk1,Bk2—9 to 42 inches; loamy fine sand

C—42 to 60 inches; fine sand

Poppleton
Extent: 3 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 1 percent
Typical profile:
Ap—-O0 to 6 inches; fine sand
E—6 to 9 inches; fine sand
Bw1-Bw4—9 to 40 inches; fine sand
C1,C2—40 to 60 inches; fine sand

Sandberg
Extent: 3 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Shoulders, summits, and backslopes
Slope range: 1 to 6 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Excessively drained
Parent material: Beach deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 3.1 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy sand
Bw—12 to 19 inches; gravelly loamy coarse sand
Bk—19 to 29 inches; gravelly coarse sand
C—29 to 80 inches; gravelly coarse sand

Foldahl
Extent: 2 percent of the unit
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Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy fine sand

Bw1,Bw2—12 to 30 inches; fine sand

2BCk-2C3—30 to 80 inches; loam

Radium
Extent: 2 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Backslopes
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 3 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 3.8 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap—~O0 to 14 inches; loamy sand
Bw1,Bw2—14 to 33 inches; sand
C1—33 to 43 inches; very gravelly coarse sand
C2-C4—43 1o 80 inches; sand

Major Uses of the Map Unit

e Cropland, pasture, hayland

I16F—Fluvaquents, frequently flooded-Hapludolls
complex, 0 to 30 percent slopes

Component Description

Fluvaquents and similar soils

Extent: 55 percent of the unit

Geomorphic component: Flats and swales on flood plains
Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Parent material: Alluvium
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Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Very frequent (April, May)
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.5 foot (January, February, March, June, July, August,
September, October, November, December)
Deepest ponding: 0.7 foot (April, May)
Available water capacity to a depth of 60 inches: 8.1 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
A—O0 to 16 inches; fine sandy loam
Cg—16 to 80 inches; stratified loamy sand to silt loam

Hapludolls and similar soils

Extent: 25 percent of the unit

Geomorphic component: Escarpments in drainageways; hillslopes in drainageways

Slope range: 2 to 30 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Well drained

Parent material: Glaciolacustrine deposits and/or till

Months in which flooding does not occur: January, February, December

Highest frequency of flooding: Rare (March, April, May, June, September, October,
November)

Shallowest depth to wet zone: 6.7 feet (transitory) (March, April, May, November)

Deepest depth to wet zone: More than 6.7 feet (January, February, June, July, August,
September, October, December)

Ponding: None

Available water capacity to a depth of 60 inches: 10.4 inches

Content of organic matter in the upper 10 inches: 1.9 percent

Typical profile:
A—O0to 9 inches; loam
C—9 10 60 inches; loam

Hapludalfs
Extent: 7 percent of the unit
Geomorphic component: Hillslopes in drainageways; escarpments in drainageways
Slope range: 3 to 60 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits and till
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Rare (March, April, May, June, September, October,
November)
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.1 inches
Content of organic matter in the upper 10 inches: 0.9 percent
Typical profile:
A—O0 to 6 inches; fine sandy loam
E—6 to 8 inches; fine sandy loam
Bt1,Bt2—8 to 25 inches; silty clay loam
C1,C2—25 to 80 inches; silt loam
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Fairdale
Extent: 5 percent of the unit
Geomorphic component: Rises on flood plains; stream terraces
Slope range: 6 to 15 percent
Texture of the surface layer: Silt loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Alluvium
Months in which flooding does not occur: January, February, November, December
Highest frequency of flooding: Occasional (March, April, May, June)
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 12.3 inches
Content of organic matter in the upper 10 inches: 3.4 percent
Typical profile:
Ap—O0 to 7 inches; silt loam
C1-C3—7 to 48 inches; stratified very fine sandy loam to silty clay loam
Ab1,Ab2—48 to 67 inches; silty clay loam
C’—67 to 80 inches; stratified very fine sandy loam to silty clay loam

Water
Extent: 5 percent of the unit

Bowstring
Extent: 2 percent of the unit
Geomorphic component: Swales on flood plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over alluvium
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Very frequent (April, May)
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June, November)
Available water capacity to a depth of 60 inches: 21.4 inches
Content of organic matter in the upper 10 inches: 65 percent
Typical profile:
Oa1,0a2—0 to 38 inches; muck
Cg—38 to 47 inches; stratified sand to fine sandy loam
O’a—47 to 80 inches; muck

Rauville

Extent: 1 percent of the unit

Geomorphic component: Oxbows on flood plains

Slope range: 0 to 2 percent

Texture of the surface layer: Silty clay loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Very poorly drained

Parent material: Alluvium

Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Very frequent (April, May)
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Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.5 foot (January, February, March, June, July, August,
September, October, November, December)
Deepest ponding: 0.7 foot (April, May)
Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—0 to 27 inches; silty clay loam
Cg—27 to 45 inches; silty clay loam
2Cg—45 to 60 inches; stratified gravelly loamy sand to clay loam

Major Uses of the Map Unit

* Wildlife habitat, recreational development

I17A—Foldahl fine sandy loam, 0 to 3 percent slopes

Component Description

Foldahl and similar soils
Extent: 75 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.8 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—0 to 12 inches; fine sandy loam

Bw1,Bw2—12 to 30 inches; fine sand

2BCk-2C3—30 to 80 inches; loam

Kratka

Extent: 10 percent of the unit

Geomorphic component: Swales and flats on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.1 feet (August)

Months when ponding does not occur: January, February, March, July, August,
September, December

Deepest ponding: 0.3 foot (April, May)

Available water capacity to a depth of 60 inches: 9.1 inches

Content of organic matter in the upper 10 inches: 6 percent
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Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Roliss
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Flaming
Extent: 4 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand

Grimstad

Extent: 2 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None
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Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.2 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—-O0 to 9 inches; fine sandy loam

Bk1,Bk2—9 to 22 inches; loamy fine sand

C1—22 to 28 inches; fine sand

2C2,2C3—28 to 60 inches; loam

Linveldt
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bt—9 to 16 inches; loam
2Bw1,2Bw2—16 to 29 inches; sand
3Bk—29 to 45 inches; loam
3C1-3C3—45 to 80 inches; loam

Eckvoll
Extent: 1 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 1.9 percent
Typical profile:
Ap—oO0 to 9 inches; loamy fine sand
E1,E2—9 to 25 inches; fine sand
2Bt—25 to 32 inches; sandy clay loam
2BCk-2C1,2C2—32 to 80 inches; loam

Strathcona

Extent: 1 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
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Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

118 A—Foldahl loamy fine sand, 0 to 3 percent slopes

Component Description

Foldahl and similar soils
Extent: 75 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy fine sand

Bw1,Bw2—12 to 30 inches; fine sand

2BCk-2C3—30 to 80 inches; loam

Kratka

Extent: 10 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till
Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.1 feet (August)
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Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—O0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Roliss
Extent: 5 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Flaming
Extent: 4 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand

Grimstad

Extent: 2 percent of the unit

Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent



Red Lake County, Minnesota

Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.2 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—-O0 to 9 inches; fine sandy loam

Bk1,Bk2—9 to 22 inches; loamy fine sand

C1—22 to 28 inches; fine sand

2C2,2C3—28 to 60 inches; loam

Linveldt
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bt—9 to 16 inches; loam
2Bw1,2Bw2—16 to 29 inches; sand
3Bk—29 to 45 inches; loam
3C1-3C3—45 to 80 inches; loam

Eckvoll
Extent: 1 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 1.9 percent
Typical profile:
Ap—oO0 to 9 inches; loamy fine sand
E1,E2—9 to 25 inches; fine sand
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2Bt—25 to 32 inches; sandy clay loam
2BCk-2C1,2C2—32 to 80 inches; loam

Strathcona
Extent: 1 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—oO0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

I19A—Foxhome sandy loam, 0 to 3 percent slopes

Component Description

Foxhome and similar soils
Extent: 65 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap—~0 to 10 inches; sandy loam
Bw1—10to 15 inches; sand
2Bw2—15 to 23 inches; very gravelly coarse sand
3C1-3C3—23 to 80 inches; loam

Kittson
Extent: 10 percent of the unit
Geomorphic component: Rises on lake plains
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Slope range: 0 to 3 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap—oO0 to 10 inches; loam

Bw—10 to 17 inches; fine sandy loam

2Bk1,2Bk2—17 to 36 inches; loam

2C—36 to 60 inches; loam

Strandquist
Extent: 10 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 9.3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—0O0 to 10 inches; loam
2Bg1—10 to 20 inches; very gravelly sand
3Bg2,3Cg—20 to 60 inches; loam

Foldahl
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.8 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—O0 to 12 inches; fine sandy loam
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Bw1,Bw2—12 to 30 inches; fine sand
2BCk-2C3—30 to 80 inches; loam

Grimstad
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.2 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bk1,Bk2—9 to 22 inches; loamy fine sand
C1—22 to 28 inches; fine sand
2C2,2C3—28 to 60 inches; loam

Roliss
Extent: 3 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Mavie

Extent: 2 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till
Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.1 feet (August)
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Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 7.4 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 12 inches; fine sandy loam
Bk—12 to 18 inches; sandy loam
2C1,2C2—18 to 39 inches; very gravelly coarse sand
3C3—39 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

I20A—Foxlake loam, 0 to 2 percent slopes

Component Description

Foxlake and similar soils
Extent: 75 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Clearwater

Extent: 5 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 1 percent

Texture of the surface layer: Clay

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: At the surface (April)

Deepest depth to wet zone: 3 feet (August)

Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.2 inches
Content of organic matter in the upper 10 inches: 4.2 percent
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Typical profile:
Ap—oO to 8 inches; clay
Bss1,Bss2—8 to 35 inches; clay
Cg1,Cg2—35 to 80 inches; clay

Foxlake, very cobbly
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Augsburg
Extent: 3 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 11 inches; loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; loamy very fine sand
2Bg2—33 to 60 inches; clay

Clearwater, depressional

Extent: 3 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Mucky clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained

Parent material: Till
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Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Ponding depth: 0.5 foot (all year)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 8.4 percent
Typical profile:

Ap—-0 to 8 inches; mucky clay loam

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Espelie
Extent: 3 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 5.6 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bw1,Bw2—9 to 24 inches; fine sand
2Bg-2Cg—24 to 80 inches; clay

Hilaire
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 6.4 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—0 to 10 inches; fine sandy loam

Bw1-Bw4—10 to 34 inches; fine sand

2BCk—34 to 80 inches; clay

Reis

Extent: 2 percent of the unit

Geomorphic component: Flats and rises on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Clay
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Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.6 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 4.7 percent
Typical profile:
Ap—oO0 to 9 inches; clay
A/Bk—9 to 17 inches; clay
Bkss1,Bkss2—17 to 33 inches; clay
Bkg—33 to 42 inches; clay
Cg1,Cg2—42 to 60 inches; clay
C—60 to 80 inches; clay

Wheatville
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—O0 to 9 inches; very fine sandy loam
Bk1,Bk2—9 to 31 inches; very fine sandy loam
2C1-2C4—31 to 80 inches; clay

Major Uses of the Map Unit
e Cropland

121 A—Fram loam, 1 to 3 percent slopes

Component Description

Fram and similar soils

Extent: 85 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 1 to 3 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 2.5 feet (April)

Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None

Soil Survey of
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Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 2.3 percent
Typical profile:

Ap—O0 to 7 inches; loam

Bk,BCk—7 to 38 inches; loam

C—38to 60 inches; loam

Hedman
Extent: 12 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—0 to 11 inches; loam
Bkg—11 to 20 inches; fine sandy loam
Cg1-Cg4—20 to 80 inches; loam

Strathcona
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—oO0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Foxhome

Extent: 1 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
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Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap—~0 to 10 inches; sandy loam
Bw1—10 to 15 inches; loamy sand
2Bw2—15 to 23 inches; very gravelly coarse sand
3C1-3C3—23 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

122A—Glyndon loam, 0 to 2 percent slopes

Component Description

Glyndon and similar soils
Extent: 75 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 1 foot (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.4 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—0 to 11 inches; loam
Bk1,Bk2—11 to 28 inches; loam
C,Cg—28 to 60 inches; loamy very fine sand

Borup

Extent: 10 percent of the unit

Geomorphic component: Flats and swales on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,
December

Deepest ponding: 0.3 foot (April, May, June)

Available water capacity to a depth of 60 inches: 10.7 inches
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Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 12 inches; loam

Bkg,Bkyg—12 to 34 inches; silt loam

Cg—34 to 60 inches; very fine sandy loam

Augsburg
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—0 to 11 inches; loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; very fine sandy loam
2Bg2—33 to 60 inches; clay

Ulen
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.8 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bk1,Bk2—9 to 42 inches; loamy fine sand
C—42 to 60 inches; fine sand

Wheatville

Extent: 3 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Very fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None
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Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—oO0 to 9 inches; very fine sandy loam
Bk1,Bk2—9 to 31 inches; very fine sandy loam
2C1-2C4—31 to 80 inches; clay

Flaming
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand

Major Uses of the Map Unit
e Cropland

I23A—Glyndon very fine sandy loam, 0 to 2 percent
slopes

Component Description

Glyndon and similar soils

Extent: 75 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Very fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: 1 foot (April)

Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None

Available water capacity to a depth of 60 inches: 10.4 inches
Content of organic matter in the upper 10 inches: 3 percent
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Typical profile:
Ap,Ak—O0 to 11 inches; very fine sandy loam
Bk1,Bk2—11 to 28 inches; very fine sandy loam
C,Cg—28 to 60 inches; loamy very fine sand

Borup
Extent: 10 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 12 inches; very fine sandy loam
Bkg,Bkyg—12 to 34 inches; silt loam
Cg—34 to 60 inches; very fine sandy loam

Augsburg
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 11 inches; loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; loamy very fine sand
2Bg2—33 to 60 inches; clay

Ulen

Extent: 5 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Loamy fine sand

Depth to restrictive feature: Very deep (more than 60 inches)
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Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—O0 to 9 inches; loamy fine sand

Bk1,Bk2—9 to 42 inches; loamy fine sand

C—42 to 60 inches; fine sand

Wheatville
Extent: 3 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—O0 to 9 inches; very fine sandy loam
Bk1,Bk2—9 to 31 inches; very fine sandy loam
2C1-2C4—31 to 80 inches; clay

Flaming
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand

Major Uses of the Map Unit
e Cropland

Soil Survey of
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124A—Grimstad fine sandy loam, 0 to 3 percent slopes

Component Description

Grimstad and similar soils
Extent: 70 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.2 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bk1,Bk2—9 to 22 inches; loamy fine sand
C1—22 to 28 inches; fine sand
2C2,2C3—28 to 60 inches; loam

Strathcona
Extent: 12 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—-O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Foldahl

Extent: 5 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glaciolacustrine deposits over till
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Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.8 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—0 to 12 inches; fine sandy loam

Bw1,Bw2—12 to 30 inches; fine sand

2BCk-2C3—30 to 80 inches; loam

Hamerly
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:
Ap—oO0 to 8 inches; loam
Bk1,Bk2—=8 to 25 inches; loam
C—25 to 60 inches; loam

Foxhome
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap—~0 to 10 inches; sandy loam
Bw1—10to 15 inches; sand
2Bw2—15 to 23 inches; very gravelly coarse sand
3C1-3C3—23 to 80 inches; loam

Karlsruhe

Extent: 2 percent of the unit

Geomorphic component: Rises on beach plains
Slope range: 0 to 3 percent

Texture of the surface layer: Sandy loam

Soil Survey of
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Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:

A,Ak,ABk—0O0 to 15 inches; sandy loam

Bk,BCk—15 to 30 inches; loamy sand

C1,C2—30 to 60 inches; coarse sand

Mavie
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 7.4 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 12 inches; fine sandy loam
Bk—12 to 18 inches; sandy loam
2C1,2C2—18 to 39 inches; very gravelly coarse sand
3C3—39 to 80 inches; loam

Ulen
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.8 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bk1,Bk2—9 to 42 inches; loamy fine sand
C—42 to 60 inches; fine sand
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Major Uses of the Map Unit

e Cropland, pasture, hayland

I25A—Hamar loamy fine sand, 0 to 2 percent slopes

Component Description

Hamar and similar soils
Extent: 75 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—O0 to 12 inches; loamy fine sand
AC—12 to 17 inches; loamy fine sand
C1,C2—17 to 40 inches; fine sand
Ab—40 to 47 inches; loamy fine sand
Cg—47 to 60 inches; fine sand

Garborg
Extent: 10 percent of the unit
Geomorphic component: Rises and flats on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy fine sand

Bw1-Bw3—12 to 41 inches; loamy fine sand

BCk—41 to 59 inches; fine sand

C1,C2—59 to 80 inches; fine sand

Rosewood

Extent: 7 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam
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Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Venlo
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (February, August)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 5.4 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
A—O0 to 13 inches; fine sandy loam
Cg1,Cg2—13 to 60 inches; fine sand

Flaming
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand
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Hangaard
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on beach plains
Slope range: 0 to 2 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 0.3 foot (April)
Deepest depth to wet zone: 3.3 feet (February, August)
Months when ponding does not occur: January, February, March, July, August,
September, October, November, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—~O0 to 10 inches; sandy loam
A—10 to 15 inches; loamy sand
Cg1-Cg5—15 to 80 inches; coarse sand

Kratka
Extent: 1 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

126 A—Hamerly loam, 0 to 2 percent slopes

Component Description

Hamerly and similar soils

Extent: 75 percent of the unit

Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
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Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:

Ap—oO0 to 8 inches; loam

Bk1,Bk2—=8 to 25 inches; loam

C—25 to 60 inches; loam

Vallers

Extent: 12 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,

December

Deepest ponding: 0.3 foot (April, May, June, September, October, November)

Available water capacity to a depth of 60 inches: 10.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

A1,A2—0to 12 inches; loam

Bkg1,Bkg2—12 to 21 inches; loam

Cg1,Cg2—21 to 60 inches; loam

Foxhome
Extent: 3 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap—~0 to 10 inches; sandy loam
Bw1—10to 15 inches; sand
2Bw2—15 to 23 inches; very gravelly coarse sand
3C1-3C3—23 to 80 inches; loam
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Grimstad
Extent: 3 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.2 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bk1,Bk2—9 to 22 inches; loamy fine sand
C1—22 to 28 inches; fine sand
2C2,2C3—28 to 60 inches; loam

Hamerly, very cobbly
Extent: 3 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:
Ap—oO0 to 8 inches; loam
Bk1,Bk2—=8 to 25 inches; loam
C—25 to 60 inches; loam

Strathcona

Extent: 3 percent of the unit

Geomorphic component: Flats and swales on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.1 feet (August)

Months when ponding does not occur: January, February, March, July, August,
September, December

Deepest ponding: 0.3 foot (April, May)

Available water capacity to a depth of 60 inches: 9 inches

Content of organic matter in the upper 10 inches: 6 percent
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Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Roliss, depressional
Extent: 1 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

127 A—Hamre muck, 0 to 1 percent slopes

Component Description

Hamre and similar soils
Extent: 80 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 13.3 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa—~0 to 13 inches; muck
A—13 to 18 inches; loam
Bg1,Bg2—18to 71 inches; loam
Cg—71 to 80 inches; loam



108 Soil Survey of

Northwood
Extent: 5 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 78.6 percent
Typical profile:
Oa—o0 to 9 inches; muck
A—9 to 14 inches; loamy fine sand
Bg1,Bg2—14 to 24 inches; fine sand
2BCkg-2Cg—24 to 80 inches; loam

Roliss
Extent: 5 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Smiley

Extent: 5 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)
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Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.8 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—O to 12 inches; loam
Btg—12 to 19 inches; clay loam
Bkg1-Bkg3—19 to 42 inches; loam
Cg1,Cg2—42 to 80 inches; loam

Cathro
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 11 inches; muck
0Oa3—11 to 23 inches; muck
Cg—23 to 60 inches; loam

Kratka
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam
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Major Uses of the Map Unit

e Pasture, hayland, wildlife habitat

I28A—Hangaard sandy loam, 0 to 2 percent slopes

Component Description

Hangaard and similar soils
Extent: 75 percent of the unit
Geomorphic component: Flats and swales on beach plains
Slope range: 0 to 2 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 0.3 foot (April)
Deepest depth to wet zone: 3.3 feet (February, August)
Months when ponding does not occur: January, February, March, July, August,
September, October, November, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—~O0 to 10 inches; sandy loam
A—10 to 15 inches; loamy sand
Cg1-Cg5—15 to 80 inches; coarse sand

Hamar
Extent: 7 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—O0 to 12 inches; loamy fine sand
AC—12 to 17 inches; loamy fine sand
C1,C2—17 to 40 inches; fine sand
Ab—40 to 47 inches; loamy fine sand
Cg—47 to 60 inches; fine sand

Syrene

Extent: 7 percent of the unit

Geomorphic component: Swales and flats on beach plains
Slope range: 0 to 2 percent
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Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 0.3 foot (April)

Deepest depth to wet zone: 3.3 feet (February, August)

Months when ponding does not occur: January, February, March, July, August,
September, October, November, December

Deepest ponding: 0.3 foot (April, May)

Available water capacity to a depth of 60 inches: 3.8 inches

Content of organic matter in the upper 10 inches: 5.6 percent

Typical profile:
Ap—O0 to 9 inches; sandy loam
Bkg1—9 to 17 inches; sandy loam
2Bkg2—17 to 27 inches; stratified loamy fine sand to gravelly coarse sand
2Cg—27 to 60 inches; stratified loamy fine sand to gravelly coarse sand

Karlsruhe
Extent: 3 percent of the unit
Geomorphic component: Rises on beach plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:
A,Ak,ABk—O0 to 15 inches; sandy loam
Bk,BCk—15 to 30 inches; loamy sand
C1,C2—30 to 60 inches; coarse sand

Rosewood
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
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Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Strandquist
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 9.3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—0O0 to 10 inches; loam
2Bg1—10 to 20 inches; very gravelly sand
3Bg2,3Cg—20 to 60 inches; loam

Deerwood
Extent: 2 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 75 percent
Typical profile:
Oa—~0 to 10 inches; muck
A—10 to 12 inches; loamy sand
Cg1,Cg2—12 to 60 inches; sand

Major Uses of the Map Unit

e Cropland, pasture, hayland

I29A—Hattie clay, 0 to 3 percent slopes

Component Description

Hattie and similar soils
Extent: 75 percent of the unit
Geomorphic component: Escarpments on lake plains
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Position on the landform: Summits
Slope range: 1 to 3 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.1 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (February)
Ponding: None
Available water capacity to a depth of 60 inches: 7.7 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:

Ap—oO to 8 inches; clay

Bk—38 to 22 inches; silty clay

C—22 to 80 inches; clay

Clearwater
Extent: 12 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.2 inches
Content of organic matter in the upper 10 inches: 4.2 percent
Typical profile:

Ap—-O to 8 inches; clay

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Reis
Extent: 6 percent of the unit
Geomorphic component: Flats and rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.6 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 4.7 percent
Typical profile:
Ap—O0 to 9 inches; clay
A/Bk—9 to 17 inches; clay
Bkss1,Bkss2—17 to 33 inches; clay
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Bkg—33 to 42 inches; clay
Cg1,Cg2—42 to 60 inches; clay
C—60 to 80 inches; clay

Hattie, very cobbly
Extent: 5 percent of the unit
Geomorphic component: Escarpments on lake plains
Position on the landform: Summits
Slope range: 1 to 3 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.1 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (February)
Ponding: None
Available water capacity to a depth of 60 inches: 7.7 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:

Ap—oO to 8 inches; clay

Bk—38 to 22 inches; silty clay

C—22 to 80 inches; clay

Hilaire
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 6.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—0 to 10 inches; fine sandy loam

Bw1-Bw4—10 to 34 inches; fine sand

2BCk—34 to 80 inches; clay

Major Uses of the Map Unit

e Cropland, pasture, hayland

129D—Hattie clay, 6 to 18 percent slopes

Component Description

Hattie and similar soils

Extent: 85 percent of the unit

Geomorphic component: Escarpments on lake plains
Position on the landform: Shoulders and backslopes
Slope range: 6 to 18 percent
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Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.1 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (February)
Ponding: None
Available water capacity to a depth of 60 inches: 7.7 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:

Ap—oO to 8 inches; clay

Bk—38 to 22 inches; silty clay

C—22 to 80 inches; clay

Clearwater
Extent: 6 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.2 inches
Content of organic matter in the upper 10 inches: 4.2 percent
Typical profile:

Ap—oO to 8 inches; clay

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Hattie, level
Extent: 5 percent of the unit
Geomorphic component: Escarpments on lake plains
Position on the landform: Summits
Slope range: 1 to 3 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.1 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (February)
Ponding: None
Available water capacity to a depth of 60 inches: 7.7 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:

Ap—-O to 8 inches; clay

Bk—38 to 22 inches; silty clay

C—22 to 80 inches; clay
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Boyerlake
Extent: 4 percent of the unit
Geomorphic component: Escarpments on lake plains
Position on the landform: Backslopes and shoulders
Slope range: 3 to 6 percent
Texture of the surface layer: Silty clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.1 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (February)
Ponding: None
Available water capacity to a depth of 60 inches: 7.8 inches
Content of organic matter in the upper 10 inches: 1.6 percent
Typical profile:

Ap—-O0 to 7 inches; silty clay

Bk1,Bk2—7 to 37 inches; silty clay

C—37 to 80 inches; clay

Major Uses of the Map Unit

e Pasture, hayland, wildlife habitat

IS0A—Hedman loam, 0 to 2 percent slopes

Component Description

Hedman and similar soils

Extent: 85 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Soil Survey of

Months when ponding does not occur: January, February, March, July, August,

December

Deepest ponding: 0.3 foot (April, May, June, September, October, November)

Available water capacity to a depth of 60 inches: 10.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 11 inches; loam

Bkg—11 to 20 inches; fine sandy loam

Cg1-Cg4—20 to 80 inches; loam

Fram

Extent: 5 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 1 to 3 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
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Drainage class: Somewhat poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 2.3 percent
Typical profile:

Ap—O0 to 7 inches; loam

Bk,BCk—7 to 38 inches; loam

C—38to 60 inches; loam

Strathcona
Extent: 5 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Haug
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 12.7 inches
Content of organic matter in the upper 10 inches: 70 percent
Typical profile:
Oa—~0 to 10 inches; muck
A—10 to 14 inches; mucky sandy loam
Bg1,Bg2—14 to 60 inches; loam
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Strandquist
Extent: 2 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 9.3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—0O0 to 10 inches; loam
2Bg1—10 to 20 inches; very gravelly sand
3Bg2,3Cg—20 to 60 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

I31A—Hedman-Fram complex, 0 to 3 percent slopes

Component Description

Hedman and similar soils
Extent: 50 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 11 inches; loam
Bkg—11 to 20 inches; fine sandy loam
Cg1-Cg4—20 to 80 inches; loam

Fram and similar soils

Extent: 40 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 1 to 3 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
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Drainage class: Somewhat poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 2.3 percent
Typical profile:

Ap—O0 to 7 inches; loam

Bk,BCk—7 to 38 inches; loam

C—38to 60 inches; loam

Strathcona
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Haug
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 12.7 inches
Content of organic matter in the upper 10 inches: 70 percent
Typical profile:
Oa—~0 to 10 inches; muck
A—10 to 14 inches; mucky sandy loam
Bg1,Bg2—14 to 60 inches; loam
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Strandquist
Extent: 2 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 9.3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—0O0 to 10 inches; loam
2Bg1—10 to 20 inches; very gravelly sand
3Bg2,3Cg—20 to 60 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

I32A—Hilaire fine sandy loam, 0 to 3 percent slopes

Component Description

Hilaire and similar soils
Extent: 75 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 6.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—0 to 10 inches; fine sandy loam

Bw1-Bw4—10 to 34 inches; fine sand

2BCk—34 to 80 inches; clay

Espelie

Extent: 12 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till
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Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 5.6 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bw1,Bw2—9 to 24 inches; fine sand
2Bg-2Cg—24 to 80 inches; clay

Huot
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 7.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,Ak—O0 to 14 inches; fine sandy loam

Bk—14 to 26 inches; loamy fine sand

C1—26 to 34 inches; fine sand

2C2,2C3—34 to 80 inches; clay

Flaming
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand

Foxlake
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
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Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Wheatville
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—O0 to 9 inches; very fine sandy loam
Bk1,Bk2—9 to 31 inches; very fine sandy loam
2C1-2C4—31 to 80 inches; clay

Thiefriver
Extent: 1 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 12 inches; fine sandy loam
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Bkg1-Bkg3—12 to 23 inches; loamy fine sand
Cg1—23 to 32 inches; fine sand
2Cg2,2Cg3—32 to 80 inches; clay

Wyandotte
Extent: 1 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Clay loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 6.5 inches
Content of organic matter in the upper 10 inches: 4.1 percent
Typical profile:
Ap—o0 to 8 inches; clay loam
Bk—38 to 15 inches; sandy clay loam
2C1-2C3—15 to 34 inches; very gravelly loamy coarse sand
3Cg—34 to 60 inches; clay

Major Uses of the Map Unit

e Cropland, pasture, hayland

I33A—Hilaire loamy fine sand, 0 to 3 percent slopes

Component Description

Hilaire and similar soils
Extent: 75 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 6.5 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—O0 to 10 inches; loamy fine sand

Bw1-Bw4—10 to 34 inches; fine sand

2BCk—34 to 80 inches; clay

Espelie
Extent: 12 percent of the unit
Geomorphic component: Swales and flats on lake plains
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Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 5.6 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bw1,Bw2—9 to 24 inches; fine sand
2Bg-2Cg—24 to 80 inches; clay

Huot
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 7.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,Ak—O0 to 14 inches; fine sandy loam

Bk—14 to 26 inches; loamy fine sand

C1—26 to 34 inches; fine sand

2C2,2C3—34 to 80 inches; clay

Flaming
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand



Red Lake County, Minnesota 125

Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand

Foxlake
Extent: 2 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Wheatville
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—O0 to 9 inches; very fine sandy loam
Bk1,Bk2—9 to 31 inches; very fine sandy loam
2C1-2C4—31 to 80 inches; clay

Thiefriver

Extent: 1 percent of the unit

Geomorphic component: Swales and flats on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,
December
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Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 12 inches; fine sandy loam
Bkg1-Bkg3—12 to 23 inches; loamy fine sand
Cg1—283 to 32 inches; fine sand
2Cg2,2Cg3—32 to 80 inches; clay

Wyandotte
Extent: 1 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Clay loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 6.5 inches
Content of organic matter in the upper 10 inches: 4.1 percent
Typical profile:
Ap—o0 to 8 inches; clay loam
Bk—38 to 15 inches; sandy clay loam
2C1-2C3—15 to 34 inches; very gravelly loamy coarse sand
3Cg—34 to 60 inches; clay

Major Uses of the Map Unit

e Cropland, pasture, hayland

I34A—Huot fine sandy loam, 0 to 3 percent slopes

Component Description

Huot and similar soils
Extent: 75 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 7.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,Ak—O0 to 14 inches; fine sandy loam
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Bk—14 to 26 inches; loamy fine sand
C1—26 to 34 inches; fine sand
2C2,2C3—34 to 80 inches; clay

Thiefriver
Extent: 12 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 12 inches; fine sandy loam
Bkg1-Bkg3—12 to 23 inches; loamy fine sand
Cg1—283 to 32 inches; fine sand
2Cg2,2Cg3—32 to 80 inches; clay

Hilaire
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 6.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—0 to 10 inches; fine sandy loam

Bw1-Bw4—10 to 34 inches; fine sand

2BCk—34 to 80 inches; clay

Flaming

Extent: 3 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Loamy fine sand

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: 2.5 feet (April)
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Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy fine sand

BA—12 to 17 inches; fine sand

Bw—17 to 27 inches; fine sand

C1,C2—27 to 60 inches; fine sand

Foxlake
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Ulen
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.8 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap,Ak—O0 to 9 inches; fine sandy loam
Bk1,Bk2—9 to 42 inches; loamy fine sand
C—42 to 60 inches; fine sand

Major Uses of the Map Unit

e Cropland, pasture, hayland
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I35A—Karlsruhe sandy loam, 0 to 3 percent slopes

Component Description

Karlsruhe and similar soils
Extent: 70 percent of the unit
Geomorphic component: Rises on beach plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:
A,Ak,ABk—O0 to 15 inches; sandy loam
Bk,BCk—15 to 30 inches; loamy sand
C1,C2—30 to 60 inches; coarse sand

Syrene

Extent: 10 percent of the unit

Geomorphic component: Swales and flats on beach plains

Slope range: 0 to 2 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 0.3 foot (April)

Deepest depth to wet zone: 3.3 feet (February, August)

Months when ponding does not occur: January, February, March, July, August,
September, October, November, December

Deepest ponding: 0.3 foot (April, May)

Available water capacity to a depth of 60 inches: 3.8 inches

Content of organic matter in the upper 10 inches: 5.6 percent

Typical profile:
Ap—oO0 to 9 inches; sandy loam
Bkg1—9 to 17 inches; sandy loam
2Bkg2—17 to 27 inches; stratified loamy fine sand to gravelly coarse sand
2Cg—27 to 60 inches; stratified loamy fine sand to gravelly coarse sand

Ulen

Extent: 10 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Loamy fine sand

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Glaciolacustrine deposits
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Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—O0 to 9 inches; loamy fine sand

Bk1,Bk2—9 to 42 inches; loamy fine sand

C—42 to 60 inches; fine sand

Radium
Extent: 5 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Backslopes
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 3 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 3.8 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap—~O0 to 14 inches; loamy sand
Bw1,Bw2—14 to 33 inches; sand
C1—383 to 43 inches; very gravelly coarse sand
C2-C4—43 1o 80 inches; sand

Rosewood
Extent: 3 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Sandberg
Extent: 2 percent of the unit
Geomorphic component: Beach ridges
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Position on the landform: Shoulders, summits, and backslopes
Slope range: 1 to 6 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Excessively drained
Parent material: Beach deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 3.1 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy sand
Bw—12 to 19 inches; gravelly loamy coarse sand
Bk—19 to 29 inches; gravelly coarse sand
C—29 to 80 inches; gravelly coarse sand

Major Uses of the Map Unit

e Cropland, pasture, hayland

I36 A—Kittson loam, 0 to 3 percent slopes

Component Description

Kittson and similar soils
Extent: 70 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap—0 to 10 inches; loam
Bw—10 to 17 inches; fine sandy loam
2Bk1,2Bk2—17 to 36 inches; loam
2C—36 to 60 inches; loam

Roliss

Extent: 12 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)
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Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Hamerly
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:
Ap—oO0 to 8 inches; loam
Bk1,Bk2—=8 to 25 inches; loam
C—25 to 60 inches; loam

Kratka
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Grimstad

Extent: 3 percent of the unit

Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent

Texture of the surface layer: Fine sandy loam
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Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.2 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—-O0 to 9 inches; fine sandy loam

Bk1,Bk2—9 to 22 inches; loamy fine sand

C1—22 to 28 inches; fine sand

2C2,2C3—28 to 60 inches; loam

Strandquist
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 9.3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—0O0 to 10 inches; loam
2Bg1—10 to 20 inches; very gravelly sand
3Bg2,3Cg—20 to 60 inches; loam

Foxhome
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap—~0 to 10 inches; sandy loam
Bw1—10to 15 inches; sand
2Bw2—15 to 23 inches; very gravelly coarse sand
3C1-3C3—23 to 80 inches; loam
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Major Uses of the Map Unit
e Cropland

I37A—Kratka and Strathcona soils, depressional, 0 to 1
percent slopes

Component Description

Kratka, depressional, and similar soils
Extent: 0 to 90 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February, August)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—O0 to 11 inches; mucky fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Strathcona, depressional, and similar soils
Extent: 0 to 90 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February, August)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 9.9 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap—O0 to 10 inches; mucky fine sandy loam
Bkg—10 to 17 inches; loamy fine sand
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Northwood
Extent: 0 to 10 percent of the unit
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Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 78.6 percent
Typical profile:
Oa—o0 to 9 inches; muck
A—9 to 14 inches; loamy fine sand
Bg1,Bg2—14 to 24 inches; fine sand
2BCkg-2Cg—24 to 80 inches; loam

Kratka
Extent: 0 to 10 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Strathcona

Extent: 0 to 10 percent of the unit

Geomorphic component: Flats and swales on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.1 feet (August)

Months when ponding does not occur: January, February, March, July, August,
September, December
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Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:

Ap—O0 to 10 inches; fine sandy loam

Bkg—10 to 17 inches; fine sandy loam

Cg1—17 to 28 inches; fine sand

2Cg2,2Cg3—28 to 80 inches; loam

Roliss
Extent: 0 to 10 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Major Uses of the Map Unit

* Pasture, hayland, wildlife habitat

I38A—Kratka fine sandy loam, 0 to 2 percent slopes

Component Description

Kratka and similar soils
Extent: 70 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
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Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Smiley
Extent: 7 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.8 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—0 to 12 inches; loam
Btg—12 to 19 inches; clay loam
Bkg1-Bkg3—19 to 42 inches; loam
Cg1,Cg2—42 to 80 inches; loam

Foldahl
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.8 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—0 to 12 inches; fine sandy loam

Bw1,Bw2—12 to 30 inches; fine sand

2BCk-2C3—30 to 80 inches; loam

Kratka, very cobbly

Extent: 5 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till
Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.1 feet (August)
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Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—O0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Strathcona
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Kratka, depressional
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February, August)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—O0 to 11 inches; mucky fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam
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Strandquist
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 9.3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—0O0 to 10 inches; loam
2Bg1—10 to 20 inches; very gravelly sand
3Bg2,3Cg—20 to 60 inches; loam

Linveldt
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bt—9 to 16 inches; loam
2Bw1,2Bw2—16 to 29 inches; sand
3Bk—29 to 45 inches; loam
3C1-3C3—45 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

I39A—L.inveldt fine sandy loam, 0 to 3 percent slopes

Component Description

Linveldt and similar soils

Extent: 65 percent of the unit

Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent

Texture of the surface layer: Fine sandy loam
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Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—-O0 to 9 inches; fine sandy loam

Bt—9 to 16 inches; loam

2Bw1,2Bw2—16 to 29 inches; sand

3Bk—=29 to 45 inches; loam

3C1-3C3—45 to 80 inches; loam

Kratka
Extent: 14 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Reiner
Extent: 10 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.2 inches
Content of organic matter in the upper 10 inches: 2.3 percent
Typical profile:
Ap—-O0 to 7 inches; fine sandy loam
Bt—7 to 17 inches; clay loam
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Bw,Bk1,Bk2—17 to 35 inches; loam
C1-C3—35 to 80 inches; loam

Smiley
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.8 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—0 to 12 inches; loam
Btg—12 to 19 inches; clay loam
Bkg1-Bkg3—19 to 42 inches; loam
Cg1,Cg2—42 to 80 inches; loam

Eckvoll
Extent: 3 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 1.9 percent
Typical profile:
Ap—O0 to 9 inches; loamy fine sand
E1,E2—9 to 25 inches; fine sand
2Bt—25 to 32 inches; sandy clay loam
2BCk-2C1,2C2—32 to 80 inches; loam

Foldahl

Extent: 2 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glaciolacustrine deposits over till
Flooding: None

Shallowest depth to wet zone: 2.5 feet (April)

Deepest depth to wet zone: 6.7 feet (transitory) (August)
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Ponding: None
Available water capacity to a depth of 60 inches: 8.8 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—0 to 12 inches; fine sandy loam

Bw1,Bw2—12 to 30 inches; fine sand

2BCk-2C3—30 to 80 inches; loam

Pelan
Extent: 1 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.5 inches
Content of organic matter in the upper 10 inches: 1.4 percent
Typical profile:
Ap—-0 to 6 inches; sandy loam
E—6 to 9 inches; sand
Bt—9 to 14 inches; very gravelly sandy loam
Bw—14 to 20 inches; very gravelly coarse sand
2Bw—20 to 60 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

Soil Survey of

140B—Maddock loamy fine sand, 1 to 6 percent slopes

Component Description

Maddock and similar soils
Extent: 85 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 1 to 6 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 4.7 inches
Content of organic matter in the upper 10 inches: 1.5 percent
Typical profile:
A—oO0 to 10 inches; loamy fine sand
Bw—10 to 14 inches; fine sand
C1-C3—14 to 60 inches; fine sand
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Flaming
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand

Sandberg
Extent: 5 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Shoulders, summits, and backslopes
Slope range: 1 to 6 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Excessively drained
Parent material: Beach deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 3.1 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy sand
Bw—12 to 19 inches; gravelly loamy coarse sand
Bk—19 to 29 inches; gravelly coarse sand
C—29 to 80 inches; gravelly coarse sand

Halverson

Extent: 3 percent of the unit

Geomorphic component: Ridges on till plains

Position on the landform: Summits, shoulders, and backslopes
Slope range: 1 to 6 percent

Texture of the surface layer: Loamy fine sand

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Well drained

Parent material: Glacial outwash over till or eolian deposits
Flooding: None

Depth to wet zone: More than 6.7 feet (all year)

Ponding: None

Available water capacity to a depth of 60 inches: 8.5 inches
Content of organic matter in the upper 10 inches: 1.5 percent

143
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Typical profile:
Ap—oO0 to 10 inches; loamy fine sand
E—10 to 23 inches; loamy fine sand
2Bt—23 to 35 inches; loam
2Bk1,2Bk2—35 to 55 inches; fine sandy loam
2C—55 to 80 inches; fine sandy loam

Hamar
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—O0 to 12 inches; loamy fine sand
AC—12 to 17 inches; loamy fine sand
C1,C2—17 to 40 inches; fine sand
Ab—40 to 47 inches; loamy fine sand
Cg—47 to 60 inches; fine sand

Major Uses of the Map Unit

e Cropland, pasture, hayland

140F—Maddock loamy fine sand, 12 to 30 percent slopes

Component Description

Maddock and similar soils
Extent: 90 percent of the unit
Geomorphic component: Ridges on lake plains
Position on the landform: Backslopes, shoulders, and summits
Slope range: 12 to 30 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 4.7 inches
Content of organic matter in the upper 10 inches: 1.5 percent
Typical profile:
A—oO0 to 10 inches; loamy fine sand
Bw—10 to 14 inches; fine sand
C1-C3—14 to 60 inches; fine sand
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Flaming
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand

Sandberg
Extent: 5 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Shoulders, summits, and backslopes
Slope range: 1 to 6 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Excessively drained
Parent material: Beach deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 3.1 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy sand
Bw—12 to 19 inches; gravelly loamy coarse sand
Bk—19 to 29 inches; gravelly coarse sand
C—29 to 80 inches; gravelly coarse sand

Major Uses of the Map Unit

e Pasture, hayland

141 A—Markey muck, 0 to 1 percent slopes

Component Description

Markey and similar soils

Extent: 80 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Parent material: Organic material over glaciolacustrine deposits
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Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.1 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1-Oa4—a0 to 32 inches; muck
Cg—32 to 60 inches; fine sand

Deerwood
Extent: 12 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 75 percent
Typical profile:
Oa—~0 to 10 inches; muck
A—10 to 12 inches; loamy sand
Cg1,Cg2—12 to 60 inches; sand

Berner
Extent: 2 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 28 inches; muck
A—28 to 31 inches; sandy loam
Bg—31 to 44 inches; sand
2CBkg—44 to 80 inches; loam
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Hamar
Extent: 2 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—O0 to 12 inches; loamy fine sand
AC—12 to 17 inches; loamy fine sand
C1,C2—17 to 40 inches; fine sand
Ab—40 to 47 inches; loamy fine sand
Cg—47 to 60 inches; fine sand

Seelyeville
Extent: 2 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 25.1 inches
Content of organic matter in the upper 10 inches: 90 percent
Typical profile:
Oa1—0 to 10 inches; muck
0Oa2-0Oa5—10 to 80 inches; muck

Syrene

Extent: 2 percent of the unit

Geomorphic component: Swales and flats on beach plains
Slope range: 0 to 2 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 0.3 foot (April)

Deepest depth to wet zone: 3.3 feet (February, August)



148 Soil Survey of

Months when ponding does not occur: January, February, March, July, August,
September, October, November, December

Deepest ponding: 0.3 foot (April, May)

Available water capacity to a depth of 60 inches: 3.8 inches

Content of organic matter in the upper 10 inches: 5.6 percent

Typical profile:
Ap—oO0 to 9 inches; sandy loam
Bkg1—9 to 17 inches; sandy loam
2Bkg2—17 to 27 inches; stratified loamy fine sand to gravelly coarse sand
2Cg—27 to 60 inches; stratified loamy fine sand to gravelly coarse sand

Major Uses of the Map Unit

e Pasture, hayland, wildlife habitat

142A—Markey muck, ponded, 0 to 1 percent slopes

Component Description

Markey, ponded, and similar soils
Extent: 85 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits
Flooding: None
Depth to wet zone: At the surface (all year)
Ponding depth: 1 foot (all year)
Available water capacity to a depth of 60 inches: 15.1 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1-Oa4—a0 to 32 inches; muck
Cg—32 to 60 inches; fine sand

Markey
Extent: 5 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.1 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1-Oa4—a0 to 32 inches; muck
Cg—32 to 60 inches; fine sand



Red Lake County, Minnesota 149

Deerwood
Extent: 4 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 75 percent
Typical profile:
Oa—~0 to 10 inches; muck
A—10 to 12 inches; loamy sand
Cg1,Cg2—12 to 60 inches; sand

Seelyeville, ponded
Extent: 4 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic materials
Flooding: None
Depth to wet zone: At the surface (all year)
Ponding depth: 1 foot (all year)
Available water capacity to a depth of 60 inches: 25.1 inches
Content of organic matter in the upper 10 inches: 90 percent
Typical profile:
Oa1—0 to 10 inches; muck
0Oa2-0Oa5—10 to 80 inches; muck

Hamar

Extent: 1 percent of the unit

Geomorphic component: Flats and swales on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Loamy fine sand

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.9 feet (August)

Months when ponding does not occur: January, February, March, July, August,
September, November, December

Deepest ponding: 0.3 foot (April, May, June, October)

Available water capacity to a depth of 60 inches: 5 inches

Content of organic matter in the upper 10 inches: 6 percent



150 Soil Survey of

Typical profile:
A1,A2—O0 to 12 inches; loamy fine sand
AC—12 to 17 inches; loamy fine sand
C1,C2—17 to 40 inches; fine sand
Ab—40 to 47 inches; loamy fine sand
Cg—47 to 60 inches; fine sand

Hangaard
Extent: 1 percent of the unit
Geomorphic component: Swales and flats on beach plains
Slope range: 0 to 2 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 0.3 foot (April)
Deepest depth to wet zone: 3.3 feet (February, August)
Months when ponding does not occur: January, February, March, July, August,
September, October, November, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—~O0 to 10 inches; sandy loam
A—10 to 15 inches; loamy sand
Cg1-Cg5—15 to 80 inches; gravelly coarse sand

Major Uses of the Map Unit
¢ Wetland wildlife habitat

143A—Mavie fine sandy loam, 0 to 2 percent slopes

Component Description

Mavie and similar soils
Extent: 70 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 7.4 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 12 inches; fine sandy loam
Bk—12 to 18 inches; sandy loam
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2C1,2C2—18 to 39 inches; very gravelly coarse sand
3C3—39 to 80 inches; loam

Vallers
Extent: 10 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
A1,A2—0to 12 inches; loam
Bkg1,Bkg2—12 to 21 inches; loam
Cg1,Cg2—21 to 60 inches; loam

Strandquist
Extent: 7 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 9.3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—0 to 10 inches; loam
2Bg1—10 to 20 inches; very gravelly sand
3Bg2,3Cg—20 to 60 inches; loam

Strathcona

Extent: 5 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)
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Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Strathcona, depressional
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February, August)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 9.9 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap—O0 to 10 inches; mucky fine sandy loam
Bkg—10 to 17 inches; loamy fine sand
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Foxhome
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap—~0 to 10 inches; sandy loam
Bw1—10 to 15 inches; loamy sand
2Bw2—15 to 23 inches; very gravelly coarse sand
3C1-3C3—23 to 80 inches; loam

Karlsruhe
Extent: 2 percent of the unit
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Geomorphic component: Rises on beach plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:

A,Ak,ABk—O0 to 15 inches; sandy loam

Bk,BCk—15 to 30 inches; loamy sand

C1,C2—30 to 60 inches; coarse sand

Grimstad
Extent: 1 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.2 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bk1,Bk2—9 to 22 inches; loamy fine sand
C1—22 to 28 inches; fine sand
2C2,2C3—28 to 60 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

144A—Newfolden loam, 0 to 3 percent slopes

Component Description

Newfolden and similar soils

Extent: 75 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 2.5 feet (April)

Deepest depth to wet zone: 6.7 feet (transitory) (August)
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Ponding: None
Available water capacity to a depth of 60 inches: 10.4 inches
Content of organic matter in the upper 10 inches: 2.3 percent
Typical profile:

Ap—O0 to 7 inches; loam

Bt—7 to 16 inches; clay

2Bk1,2Bk2—16 to 36 inches; clay loam

2CBk—36 to 80 inches; loam

Smiley

Extent: 12 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Soil Survey of

Months when ponding does not occur: January, February, March, July, August,

December

Deepest ponding: 0.3 foot (April, May, June, September, October, November)

Available water capacity to a depth of 60 inches: 10.8 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap—0 to 12 inches; loam

Btg—12 to 19 inches; clay loam

Bkg1-Bkg3—19 to 42 inches; loam

Cg1,Cg2—42 to 80 inches; loam

Boash

Extent: 8 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)

Months when ponding does not occur: January, February, March, December

Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 9.9 inches
Content of organic matter in the upper 10 inches: 4.7 percent
Typical profile:

Ap—o0 to 9 inches; clay loam

Bg1,Bg2—9 to 29 inches; clay

2Cg1-2Cg3—29 to 80 inches; loam

Linveldt

Extent: 4 percent of the unit

Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent

Texture of the surface layer: Fine sandy loam
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Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—-O0 to 9 inches; fine sandy loam

Bt—9 to 16 inches; loam

2Bw1,2Bw2—16 to 29 inches; sand

3Bk—=29 to 45 inches; loam

3C1-3C3—45 to 80 inches; loam

Hapludolls
Extent: 1 percent of the unit

Geomorphic component: Hillslopes in drainageways; escarpments in drainageways

Slope range: 2 to 30 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Well drained

Parent material: Glaciolacustrine deposits and/or till

Months in which flooding does not occur: February, December

Highest frequency of flooding: Rare (March, April, May, June, September, October,

November)

Shallowest depth to wet zone: 6.7 feet (transitory) (March, April, May, November)
Deepest depth to wet zone: More than 6.7 feet (February, June, July, August,

September, October, December)
Ponding: None
Available water capacity to a depth of 60 inches: 10.4 inches
Content of organic matter in the upper 10 inches: 1.9 percent
Typical profile:

A—O0to 9 inches; loam

C—9 10 60 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

145A—Northwood muck, 0 to 1 percent slopes

Component Description

Northwood and similar soils

Extent: 75 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
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Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 78.6 percent
Typical profile:
Oa—o0 to 9 inches; muck
A—9 to 14 inches; loamy fine sand
Bg1,Bg2—14 to 24 inches; fine sand
2BCkg-2Cg—24 to 80 inches; loam

Hamre
Extent: 10 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 13.3 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa—~0 to 13 inches; muck
A—13 to 18 inches; loam
Bg1,Bg2—18to 71 inches; loam
Cg—71 to 80 inches; loam

Berner
Extent: 5 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 28 inches; muck
A—28 to 31 inches; sandy loam
Bg—31 to 44 inches; sand
2CBkg—44 to 80 inches; loam

Kratka
Extent: 5 percent of the unit
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Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Strandquist
Extent: 3 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 9.3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—0O0 to 10 inches; loam
2Bg1—10 to 20 inches; very gravelly sand
3Bg2,3Cg—20 to 60 inches; loam

Roliss

Extent: 2 percent of the unit

Geomorphic component: Swales and flats on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,
December

Deepest ponding: 0.3 foot (April, May, June, September, October, November)
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Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—O0 to 14 inches; loam

Bg—14 to 20 inches; loam

Cg1-Cg4—20 to 80 inches; loam

Major Uses of the Map Unit

e Pasture, hayland, wildlife habitat

146 A—Pits, gravel and sand

Component Description

Pits

Extent: 85 percent of the unit

Geomorphic component: Beach plains, lake plains, and beach ridges

General definition: Pits are areas that have been mined for gravel or sand. Specific
areas are actively being mined or are abandoned pits. Because of the variability of
this component, interpretations for various uses are not available. Onsite
investigation is needed.

Udipsamments
Extent: 10 percent of the unit
Geomorphic component: Lake plains, beach plains, and beach ridges
Slope range: 1 to 50 percent
Texture of the surface layer: Sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Excessively drained
Parent material: Beach sand and/or glaciolacustrine deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 4.3 inches
Content of organic matter in the upper 10 inches: 0.2 percent
Typical profile:

A—O0 to 14 inches; sand

C1—14 to 60 inches; sand

C2—60 to 80 inches; coarse sand

Radium

Extent: 2 percent of the unit

Geomorphic component: Beach ridges

Position on the landform: Backslopes

Slope range: 0 to 3 percent

Texture of the surface layer: Loamy sand

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 3 feet (April)

Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None

Available water capacity to a depth of 60 inches: 3.8 inches
Content of organic matter in the upper 10 inches: 2 percent
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Typical profile:
Ap—~O0 to 14 inches; loamy sand
Bw1,Bw2—14 to 33 inches; sand
C1—33 to 43 inches; very gravelly coarse sand
C2-C4—43 to 80 inches; sand

Maddock
Extent: 1 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 1 to 6 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 4.7 inches
Content of organic matter in the upper 10 inches: 1.5 percent
Typical profile:
A—oO0 to 10 inches; loamy fine sand
Bw—10 to 14 inches; fine sand
C1-C3—14 to 60 inches; fine sand

Marquette
Extent: 1 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Shoulders and summits
Slope range: 1 to 8 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Excessively drained
Parent material: Beach deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 3.1 inches
Content of organic matter in the upper 10 inches: 1.5 percent
Typical profile:
A—-O to 6 inches; loamy sand
E—®6 to 9 inches; gravelly loamy fine sand
Bt1,Bt2—09 to 14 inches; very gravelly fine sandy loam
C1-C3—14 to 60 inches; stratified extremely gravelly coarse sand to fine sand

Sandberg

Extent: 1 percent of the unit

Geomorphic component: Beach ridges

Position on the landform: Shoulders, summits, and backslopes
Slope range: 1 to 6 percent

Texture of the surface layer: Loamy sand

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Excessively drained

Parent material: Beach deposits

Flooding: None

Depth to wet zone: More than 6.7 feet (all year)

Ponding: None
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Available water capacity to a depth of 60 inches: 3.1 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy sand

Bw—12 to 19 inches; gravelly loamy coarse sand

Bk—19 to 29 inches; gravelly coarse sand

C—29 to 80 inches; gravelly coarse sand

Major Uses of the Map Unit
» Wildlife habitat

147 A—Poppleton fine sand, 0 to 2 percent slopes

Component Description

Poppleton and similar soils
Extent: 75 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 1 percent
Typical profile:
Ap—-O0 to 6 inches; fine sand
E—6 to 9 inches; fine sand
Bw1-Bw4—9 to 40 inches; fine sand
C1,C2—40 to 60 inches; fine sand

Flaming
Extent: 12 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand
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Garborg
Extent: 5 percent of the unit
Geomorphic component: Flats and rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy fine sand

Bw1-Bw3—12 to 41 inches; loamy fine sand

BCk—41 to 59 inches; fine sand

C1,C2—59 to 80 inches; fine sand

Hamar
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—O0 to 12 inches; loamy fine sand
AC—12 to 17 inches; loamy fine sand
C1,C2—17 to 40 inches; fine sand
Ab—40 to 47 inches; loamy fine sand
Cg—47 to 60 inches; fine sand

Radium

Extent: 2 percent of the unit

Geomorphic component: Beach ridges

Position on the landform: Backslopes

Slope range: 0 to 3 percent

Texture of the surface layer: Loamy sand

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 3 feet (April)

Deepest depth to wet zone: More than 6.7 feet (July, August)
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Ponding: None
Available water capacity to a depth of 60 inches: 3.8 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap—~O0 to 14 inches; loamy sand
Bw1,Bw2—14 to 33 inches; sand
C1—33 to 43 inches; very gravelly coarse sand
C2-C4—43 1o 80 inches; sand

Ulen
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—O0 to 9 inches; loamy fine sand
Bk1,Bk2—9 to 42 inches; loamy fine sand
C—42 to 60 inches; fine sand

Maddock
Extent: 1 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 1 to 6 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 4.7 inches
Content of organic matter in the upper 10 inches: 1.5 percent
Typical profile:
A—oO0 to 10 inches; loamy fine sand
Bw—10 to 14 inches; fine sand
C1-C3—14 to 60 inches; fine sand

Major Uses of the Map Unit

e Pasture, hayland

148A—Radium loamy sand, 0 to 3 percent slopes

Component Description

Radium and similar soils
Extent: 75 percent of the unit

Soil Survey of
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Geomorphic component: Beach ridges
Position on the landform: Backslopes
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 3 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 3.8 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap—~O0 to 14 inches; loamy sand
Bw1,Bw2—14 to 33 inches; sand
C1—33 to 43 inches; very gravelly coarse sand
C2-C4—43 1o 80 inches; sand

Sandberg
Extent: 7 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Shoulders, summits, and backslopes
Slope range: 1 to 6 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Excessively drained
Parent material: Beach deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 3.1 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy sand
Bw—12 to 19 inches; gravelly loamy coarse sand
Bk—19 to 29 inches; gravelly coarse sand
C—29 to 80 inches; gravelly coarse sand

Oylen

Extent: 5 percent of the unit

Geomorphic component: Beach ridges

Position on the landform: Backslopes

Slope range: 0 to 3 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 3 feet (April)

Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None

Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
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Typical profile:
Ap—~0 to 10 inches; sandy loam
Bt—10 to 18 inches; sandy loam
2Bw—18 to 38 inches; sand
2C—38 to 80 inches; gravelly coarse sand

Flaming
Extent: 4 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand

Garborg
Extent: 3 percent of the unit
Geomorphic component: Rises and flats on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy fine sand

Bw1-Bw3—12 to 41 inches; loamy fine sand

BCk—41 to 59 inches; fine sand

C1,C2—59 to 80 inches; fine sand

Hangaard

Extent: 3 percent of the unit

Geomorphic component: Flats and swales on beach plains
Slope range: 0 to 2 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Beach deposits

Flooding: None



Red Lake County, Minnesota 165

Shallowest depth to wet zone: 0.3 foot (April)
Deepest depth to wet zone: 3.3 feet (February, August)
Months when ponding does not occur: January, February, March, July, August,
September, October, November, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—~0 to 10 inches; sandy loam
A—10 to 15 inches; loamy sand
Cg1-Cg5—15 to 80 inches; gravelly coarse sand

Hamar
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—O0 to 12 inches; loamy fine sand
AC—12 to 17 inches; loamy fine sand
C1,C2—17 to 40 inches; fine sand
Ab—40 to 47 inches; loamy fine sand
Cg—47 to 60 inches; fine sand

Poppleton
Extent: 1 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 1 percent
Typical profile:
Ap—-O0 to 6 inches; fine sand
E—6 to 9 inches; fine sand
Bw1-Bw4—9 to 40 inches; fine sand
C1,C2—40 to 60 inches; fine sand
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Major Uses of the Map Unit

e Cropland, pasture, hayland

149A—Rauville silty clay loam, 0 to 2 percent slopes

Component Description

Rauville and similar soils
Extent: 80 percent of the unit
Geomorphic component: Oxbows on flood plains
Slope range: 0 to 2 percent
Texture of the surface layer: Silty clay loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Alluvium
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Very frequent (April, May)
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.5 foot (January, February, March, June, July, August,
September, October, November, December)
Deepest ponding: 0.7 foot (April, May)
Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—O0 to 27 inches; silty clay loam
Cg—27 to 45 inches; silty clay loam
2Cg—45 to 60 inches; stratified gravelly loamy sand to clay loam

Fluvaquents
Extent: 12 percent of the unit
Geomorphic component: Flats and swales on flood plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Alluvium
Months in which flooding does not occur: January, February, December
Highest frequency of flooding: Very frequent (April, May)
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.5 foot (January, February, March, June, July, August,
September, October, November, December)
Deepest ponding: 0.7 foot (April, May)
Available water capacity to a depth of 60 inches: 8.1 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
A—O0 to 16 inches; fine sandy loam
Cg—16 to 80 inches; stratified loamy sand to silt loam

Water
Extent: 5 percent of the unit

Lamoure
Extent: 3 percent of the unit
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Geomorphic component: Flats on flood plains
Slope range: 0 to 1 percent
Texture of the surface layer: Silty clay loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Alluvium
Months in which flooding does not occur: January, February, November, December
Highest frequency of flooding: Frequent (March, April, May, June, July, August,
September, October)
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 11.4 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—0 to 27 inches; silty clay loam
Cg1,Cg2—27 to 43 inches; silt loam
Ab—43 to 52 inches; loam
C’g—>52 to 60 inches; stratified loamy sand to silt loam

Major Uses of the Map Unit
¢ Wetland wildlife habitat

I50A—Reiner fine sandy loam, 0 to 3 percent slopes

Component Description

Reiner and similar soils
Extent: 70 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.2 inches
Content of organic matter in the upper 10 inches: 2.3 percent
Typical profile:
Ap—-O0 to 7 inches; fine sandy loam
Bt—7 to 17 inches; clay loam
Bw,Bk1,Bk2—17 to 35 inches; loam
C1-C3—35 to 80 inches; loam

Smiley

Extent: 12 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
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Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.8 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—0 to 12 inches; loam
Btg—12 to 19 inches; clay loam
Bkg1-Bkg3—19 to 42 inches; loam
Cg1,Cg2—42 to 80 inches; loam

Reiner, very cobbly
Extent: 7 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.2 inches
Content of organic matter in the upper 10 inches: 2.3 percent
Typical profile:
Ap—-O0 to 7 inches; fine sandy loam
Bt—7 to 17 inches; clay loam
Bw,Bk1,Bk2—17 to 35 inches; loam
C1-C3—35 to 80 inches; loam

Linveldt
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bt—9 to 16 inches; loam
2Bw1,2Bw2—16 to 29 inches; sand
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3Bk—29 to 45 inches; loam
3C1-3C3—45 to 80 inches; loam

Eckvoll
Extent: 3 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 1.9 percent
Typical profile:
Ap—O0 to 9 inches; loamy fine sand
E1,E2—9 to 25 inches; fine sand
2Bt—25 to 32 inches; sandy clay loam
2BCk-2C1,2C2—32 to 80 inches; loam

Kratka
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

151 A—Reiner loamy fine sand, 0 to 3 percent slopes

Component Description

Reiner and similar soils
Extent: 65 percent of the unit
Geomorphic component: Rises on lake plains
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Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.7 inches
Content of organic matter in the upper 10 inches: 1.6 percent
Typical profile:

Ap—oO0 to 7 inches; loamy fine sand

Bt—7 to 17 inches; clay loam

Bw,Bk1,Bk2—17 to 35 inches; loam

C1-C3—35 to 80 inches; loam

Smiley
Extent: 9 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.8 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—0O0 to 12 inches; loam
Btg—12 to 19 inches; clay loam
Bkg1-Bkg3—19 to 42 inches; loam
Cg1,Cg2—42 to 80 inches; loam

Reiner fine sandy loam
Extent: 8 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.2 inches
Content of organic matter in the upper 10 inches: 2.3 percent
Typical profile:
Ap—-O0 to 7 inches; fine sandy loam
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Bt—7 to 17 inches; clay loam
Bw,Bk1,Bk2—17 to 35 inches; loam
C1-C3—35 to 80 inches; loam

Linveldt
Extent: 7 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bt—9 to 16 inches; loam
2Bw1,2Bw2—16 to 29 inches; sand
3Bk—29 to 45 inches; loam
3C1-3C3—45 to 80 inches; loam

Kratka
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Eckvoll

Extent: 3 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Loamy fine sand

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glaciolacustrine deposits over till

Flooding: None
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Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 1.9 percent
Typical profile:
Ap—O0 to 9 inches; loamy fine sand
E1,E2—9 to 25 inches; fine sand
2Bt—25 to 32 inches; sandy clay loam
2BCk-2C1,2C2—32 to 80 inches; loam

Reiner, very cobbly
Extent: 3 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.2 inches
Content of organic matter in the upper 10 inches: 2.3 percent
Typical profile:
Ap—-O0 to 7 inches; fine sandy loam
Bt—7 to 17 inches; clay loam
Bw,Bk1,Bk2—17 to 35 inches; loam
C1-C3—35 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

I52A—Reis-Clearwater complex, 0 to 2 percent slopes

Component Description

Reis and similar soils
Extent: 55 percent of the unit
Geomorphic component: Rises and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.6 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.3 inches
Content of organic matter in the upper 10 inches: 4.7 percent
Typical profile:
Ap—O0 to 9 inches; clay
A/Bk—9 to 17 inches; clay



Red Lake County, Minnesota 173

Bkss1,Bkss2—17 to 33 inches; clay
Bkg—33 to 42 inches; clay
Cg1,Cg2—42 to 60 inches; clay
C—60 to 80 inches; clay

Clearwater and similar soils
Extent: 30 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.2 inches
Content of organic matter in the upper 10 inches: 4.2 percent
Typical profile:

Ap—oO to 8 inches; clay

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Clearwater, very cobbly
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.2 inches
Content of organic matter in the upper 10 inches: 4.2 percent
Typical profile:

Ap—-O to 8 inches; clay

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Clearwater, depressional

Extent: 3 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Mucky clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
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Ponding depth: 0.5 foot (all year)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 8.4 percent
Typical profile:

Ap—-0 to 8 inches; mucky clay loam

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Espelie
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 5.6 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bw1,Bw2—9 to 24 inches; fine sand
2Bg-2Cg—24 to 80 inches; clay

Hattie
Extent: 3 percent of the unit
Geomorphic component: Escarpments on lake plains
Position on the landform: Summits
Slope range: 1 to 3 percent
Texture of the surface layer: Clay
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.1 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (February)
Ponding: None
Available water capacity to a depth of 60 inches: 7.7 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:

Ap—-O to 8 inches; clay

Bk—38 to 22 inches; silty clay

C—22 to 80 inches; clay

Wyandotte

Extent: 1 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
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Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 6.5 inches
Content of organic matter in the upper 10 inches: 4.1 percent
Typical profile:
Ap—o0 to 8 inches; clay loam
Bk—38 to 15 inches; sandy clay loam
2C1-2C3—15 to 34 inches; very gravelly loamy coarse sand
3Cg—34 to 60 inches; clay

Major Uses of the Map Unit
e Cropland

I53A—Roliss loam, 0 to 2 percent slopes

Component Description

Roliss and similar soils
Extent: 75 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Kratka

Extent: 8 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)
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Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—O0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Roliss, very cobbly
Extent: 7 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Kittson
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap—0 to 10 inches; loam
Bw—10 to 17 inches; fine sandy loam
2Bk1,2Bk2—17 to 36 inches; loam
2C—36 to 60 inches; loam

Roliss, depressional
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
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Slope range: 0 to 1 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Smiley
Extent: 2 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.8 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—0O0 to 12 inches; loam
Btg—12 to 19 inches; clay loam
Bkg1-Bkg3—19 to 42 inches; loam
Cg1,Cg2—42 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

I54A—Roliss loam, depressional, 0 to 1 percent slopes

Component Description

Roliss, depressional, and similar soils

Extent: 80 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained

Parent material: Till
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Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Roliss
Extent: 12 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Hamre
Extent: 5 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 13.3 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa—~0 to 13 inches; muck
A—13 to 18 inches; loam
Bg1,Bg2—18to 71 inches; loam
Cg—71 to 80 inches; loam
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Kratka
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Major Uses of the Map Unit

e Pasture, hayland, wildlife habitat

I55A—Rosewood fine sandy loam, 0 to 2 percent slopes

Component Description

Rosewood and similar soils
Extent: 75 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Ulen

Extent: 10 percent of the unit

Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
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Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.8 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—-O0 to 9 inches; fine sandy loam

Bk1,Bk2—9 to 42 inches; loamy fine sand

C—42 to 60 inches; fine sand

Hamar
Extent: 6 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—O0 to 12 inches; loamy fine sand
AC—12 to 17 inches; loamy fine sand
C1,C2—17 to 40 inches; fine sand
Ab—40 to 47 inches; loamy fine sand
Cg—47 to 60 inches; fine sand

Rosewood, depressional

Extent: 3 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: \Very poorly drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: At the surface (April)

Deepest depth to wet zone: 3 feet (February, August)

Shallowest ponding: 0.3 foot (July, August, September, October)

Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)

Available water capacity to a depth of 60 inches: 6.2 inches

Content of organic matter in the upper 10 inches: 8.2 percent
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Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Syrene

Extent: 3 percent of the unit

Geomorphic component: Swales and flats on beach plains

Slope range: 0 to 2 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 0.3 foot (April)

Deepest depth to wet zone: 3.3 feet (February, August)

Months when ponding does not occur: January, February, March, July, August,
September, October, November, December

Deepest ponding: 0.3 foot (April, May)

Available water capacity to a depth of 60 inches: 3.8 inches

Content of organic matter in the upper 10 inches: 5.6 percent

Typical profile:
Ap—oO0 to 9 inches; sandy loam
Bkg1—9 to 17 inches; sandy loam
2Bkg2—17 to 27 inches; stratified loamy fine sand to gravelly coarse sand
2Cg—27 to 60 inches; stratified loamy fine sand to gravelly coarse sand

Karlsruhe
Extent: 1 percent of the unit
Geomorphic component: Rises on beach plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:
A,Ak,ABk—O0 to 15 inches; sandy loam
Bk,BCk—15 to 30 inches; loamy sand
C1,C2—30 to 60 inches; coarse sand

Strathcona

Extent: 1 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None
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Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam, loamy fine sand
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Thiefriver
Extent: 1 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 12 inches; fine sandy loam
Bkg1-Bkg3—12 to 23 inches; loamy fine sand
Cg1—283 to 32 inches; fine sand
2Cg2,2Cg3—32 to 80 inches; clay

Major Uses of the Map Unit

e Cropland, pasture, hayland

I56A—Rosewood-Venlo complex, 0 to 1 percent slopes

Component Description

Rosewood and similar soils

Extent: 50 percent of the unit

Geomorphic component: Swales and flats on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.9 feet (August)

Months when ponding does not occur: January, February, March, July, August,
September, November, December
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Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap—-O0 to 8 inches; fine sandy loam

Bkg1,Bkg2—8 to 18 inches; fine sandy loam

Cg1-Cg3—18 to 80 inches; fine sand

Venlo and similar soils
Extent: 40 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (February, August)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 5.4 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
A—O0 to 13 inches; fine sandy loam
Cg1,Cg2—13 to 60 inches; fine sand

Deerwood
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 75 percent
Typical profile:
Oa—~0 to 10 inches; muck
A—10 to 12 inches; loamy sand
Cg1,Cg2—12 to 60 inches; sand

Syrene

Extent: 3 percent of the unit

Geomorphic component: Swales and flats on beach plains
Slope range: 0 to 2 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
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Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 0.3 foot (April)

Deepest depth to wet zone: 3.3 feet (February, August)

Months when ponding does not occur: January, February, March, July, August,
September, October, November, December

Deepest ponding: 0.3 foot (April, May)

Available water capacity to a depth of 60 inches: 3.8 inches

Content of organic matter in the upper 10 inches: 5.6 percent

Typical profile:
Ap—oO0 to 9 inches; sandy loam
Bkg1—9 to 17 inches; sandy loam
2Bkg2—17 to 27 inches; stratified loamy fine sand to gravelly coarse sand
2Cg—27 to 60 inches; stratified loamy fine sand to gravelly coarse sand

Ulen
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—O0 to 9 inches; loamy fine sand
Bk1,Bk2—9 to 42 inches; loamy fine sand
C—42 to 60 inches; fine sand

Strathcona
Extent: 1 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—oO0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam
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Thiefriver
Extent: 1 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 12 inches; fine sandy loam
Bkg1-Bkg3—12 to 23 inches; loamy fine sand
Cg1—283 to 32 inches; fine sand
2Cg2,2Cg3—32 to 80 inches; clay

Major Uses of the Map Unit

e Pasture, hayland, wildlife habitat

I57B—Sandberg-Radium complex, 1 to 6 percent slopes

Component Description

Sandberg and similar soils
Extent: 50 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Backslopes, summits, and shoulders
Slope range: 1 to 6 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Excessively drained
Parent material: Beach deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 3.1 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy sand
Bw—12 to 19 inches; gravelly loamy coarse sand
Bk—19 to 29 inches; gravelly coarse sand
C—29 to 80 inches; gravelly coarse sand

Radium and similar soils

Extent: 25 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Backslopes
Slope range: 0 to 3 percent

Texture of the surface layer: Loamy sand
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Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 3 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 3.8 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap—oO0 to 14 inches; loamy sand
Bw1,Bw2—14 to 33 inches; sand
C1—33 to 43 inches; very gravelly coarse sand
C2-C4—43 1o 80 inches; sand

Sioux
Extent: 8 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Shoulders and summits
Slope range: 0 to 2 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Excessively drained
Parent material: Beach deposits
Flooding: None
Depth to wet zone: More than 6.7 feet (all year)
Ponding: None
Available water capacity to a depth of 60 inches: 3.6 inches
Content of organic matter in the upper 10 inches: 1.4 percent
Typical profile:
A—O0 to 5 inches; sandy loam
AC—5 to 8 inches; gravelly sandy loam
C—38 to 60 inches; very gravelly sand

Oylen
Extent: 7 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Backslopes
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 3 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap—~0 to 10 inches; sandy loam
Bt—10 to 18 inches; sandy loam
2Bw—18 to 38 inches; sand
2C—38 to 80 inches; gravelly coarse sand

Soil Survey of
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Flaming
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand

Garborg
Extent: 5 percent of the unit
Geomorphic component: Flats and rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy fine sand

Bw1-Bw3—12 to 41 inches; loamy fine sand

BCk—41 to 59 inches; fine sand

C1,C2—59 to 80 inches; fine sand

Major Uses of the Map Unit

e Pasture, hayland

I58A—Seelyeville muck, 0 to 1 percent slopes

Component Description

Seelyeville and similar soils

Extent: 90 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Muck

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
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Parent material: Organic material
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 25.1 inches
Content of organic matter in the upper 10 inches: 90 percent
Typical profile:
Oa1—0 to 10 inches; muck
0Oa2-0Oa5—10 to 80 inches; muck

Cathro
Extent: 0 to 10 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 11 inches; muck
0Oa3—11 to 23 inches; muck
Cg—23 to 60 inches; loam

Dora
Extent: 0 to 10 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky peat
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Organic material over glaciolacustrine deposits or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 19.1 inches
Content of organic matter in the upper 10 inches: 90 percent
Typical profile:
Oe—0 to 12 inches; mucky peat
Oa1,0a2—12 to 32 inches; muck
A—32 to 36 inches; mucky silty clay loam
Cg1-Cg3—36 to 60 inches; silty clay



Red Lake County, Minnesota 189

Markey
Extent: 0 to 10 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.1 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1-Oa4—a0 to 32 inches; muck
Cg—32 to 60 inches; fine sand

Berner
Extent: 0 to 10 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May, June)
Deepest depth to wet zone: 2.1 feet (February)
Shallowest ponding: 0.3 foot (January, February, July, August, September, October,
November, December)
Deepest ponding: 0.5 foot (March, April, May, June)
Available water capacity to a depth of 60 inches: 15.9 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa1,0a2—0 to 28 inches; muck
A—28 to 31 inches; sandy loam
Bg—31 to 44 inches; sand
2CBkg—44 to 80 inches; loam

Major Uses of the Map Unit

* Pasture, hayland, wildlife habitat

I59A—Smiley loam, 0 to 2 percent slopes

Component Description

Smiley and similar soils

Extent: 65 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
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Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.8 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—0 to 12 inches; loam
Btg—12 to 19 inches; clay loam
Bkg1-Bkg3—19 to 42 inches; loam
Cg1,Cg2—42 to 80 inches; loam

Smiley, very cobbly
Extent: 10 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.8 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—0O0 to 12 inches; loam
Btg—12 to 19 inches; clay loam
Bkg1-Bkg3—19 to 42 inches; loam
Cg1,Cg2—42 to 80 inches; loam

Kratka

Extent: 9 percent of the unit

Geomorphic component: Swales and flats on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.1 feet (August)

Months when ponding does not occur: January, February, March, July, August,
September, December

Deepest ponding: 0.3 foot (April, May)

Available water capacity to a depth of 60 inches: 9.1 inches

Content of organic matter in the upper 10 inches: 6 percent
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Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Roliss
Extent: 5 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Reiner
Extent: 4 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.2 inches
Content of organic matter in the upper 10 inches: 2.3 percent
Typical profile:
Ap—-O0 to 7 inches; fine sandy loam
Bt—7 to 17 inches; clay loam
Bw,Bk1,Bk2—17 to 35 inches; loam
C1-C3—35 to 80 inches; loam

Linveldt

Extent: 3 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Glaciolacustrine deposits over till
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Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—-O0 to 9 inches; fine sandy loam

Bt—9 to 16 inches; loam

2Bw1,2Bw2—16 to 29 inches; sand

3Bk—=29 to 45 inches; loam

3C1-3C3—45 to 80 inches; loam

Smiley, depressional
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 11.1 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap—O0 to 12 inches; mucky loam
Btg—12 to 19 inches; clay loam
Bkg1,Bkg2—19 to 42 inches; loam
Cg—42 to 80 inches; loam

Strandquist
Extent: 1 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 9.3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—~O0 to 10 inches; loam
2Bg1—10 to 20 inches; very gravelly sand
3Bg2,3Cg—20 to 60 inches; loam
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Major Uses of the Map Unit

e Cropland, pasture, hayland

I60A—Smiley mucky loam, depressional, 0 to 1 percent
slopes

Component Description

Smiley, depressional, and similar soils
Extent: 80 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Mucky loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 11.1 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap—O0 to 12 inches; mucky loam
Btg—12 to 19 inches; clay loam
Bkg1-Bkg3—19 to 42 inches; loam
Cg1,Cg2—42 to 80 inches; loam

Smiley
Extent: 10 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.8 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—0 to 12 inches; loam
Btg—12 to 19 inches; clay loam
Bkg1-Bkg3—19 to 42 inches; loam
Cg1,Cg2—42 to 80 inches; loam

Hamre
Extent: 5 percent of the unit
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Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 13.3 inches
Content of organic matter in the upper 10 inches: 85 percent
Typical profile:
Oa—~0 to 13 inches; muck
A—13 to 18 inches; loam
Bg1,Bg2—18to 71 inches; loam
Cg—71 to 80 inches; loam

Kratka
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Major Uses of the Map Unit

* Pasture, hayland, wildlife habitat

161 A—Strandquist loam, 0 to 2 percent slopes

Component Description

Strandquist and similar soils

Extent: 70 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
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Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 9.3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—0O0 to 10 inches; loam
2Bg1—10 to 20 inches; very gravelly sand
3Bg2,3Cg—20 to 60 inches; loam

Mavie
Extent: 8 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 7.4 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 12 inches; fine sandy loam
Bk—12 to 18 inches; sandy loam
2C1,2C2—18 to 39 inches; very gravelly coarse sand
3C3—39 to 80 inches; loam

Roliss

Extent: 7 percent of the unit

Geomorphic component: Flats and swales on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,
December

Deepest ponding: 0.3 foot (April, May, June, September, October, November)

Available water capacity to a depth of 60 inches: 10.7 inches

Content of organic matter in the upper 10 inches: 5 percent

Typical profile:
Ap,A—0 to 14 inches; loam
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Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Kratka
Extent: 5 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Foxhome
Extent: 4 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 8.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap—~0 to 10 inches; sandy loam
Bw1—10 to 15 inches; loamy sand
2Bw2—15 to 23 inches; very gravelly coarse sand
3C1-3C3—23 to 80 inches; loam

Hangaard

Extent: 3 percent of the unit

Geomorphic component: Swales and flats on beach plains
Slope range: 0 to 2 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 0.3 foot (April)

Deepest depth to wet zone: 3.3 feet (February, August)
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Months when ponding does not occur: January, February, March, July, August,
September, October, November, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—~0 to 10 inches; sandy loam
A—10 to 15 inches; loamy sand
Cg1-Cg5—15 to 80 inches; gravelly coarse sand

Northwood
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over glaciolacustrine deposits and/or till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 11.3 inches
Content of organic matter in the upper 10 inches: 78.6 percent
Typical profile:
Oa—o0 to 9 inches; muck
A—9 to 14 inches; loamy fine sand
Bg1,Bg2—14 to 24 inches; fine sand
2BCkg-2Cg—24 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

I62A—Syrene sandy loam, 0 to 2 percent slopes

Component Description

Syrene and similar soils

Extent: 70 percent of the unit

Geomorphic component: Flats and swales on beach plains

Slope range: 0 to 2 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 0.3 foot (April)

Deepest depth to wet zone: 3.3 feet (February, August)

Months when ponding does not occur: January, February, March, July, August,
September, October, November, December

Deepest ponding: 0.3 foot (April, May)

Available water capacity to a depth of 60 inches: 3.8 inches

Content of organic matter in the upper 10 inches: 5.6 percent
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Typical profile:
Ap—oO0 to 9 inches; sandy loam
Bkg1—9 to 17 inches; sandy loam
2Bkg2—17 to 27 inches; stratified loamy fine sand to gravelly coarse sand
2Cg—27 to 60 inches; stratified loamy fine sand to gravelly coarse sand

Rosewood
Extent: 11 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Hangaard
Extent: 5 percent of the unit
Geomorphic component: Swales and flats on beach plains
Slope range: 0 to 2 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 0.3 foot (April)
Deepest depth to wet zone: 3.3 feet (February, August)
Months when ponding does not occur: January, February, March, July, August,
September, October, November, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—~0 to 10 inches; sandy loam
A—10 to 15 inches; loamy sand
Cg1-Cg5—15 to 80 inches; gravelly coarse sand

Karlsruhe

Extent: 4 percent of the unit

Geomorphic component: Rises on beach plains

Slope range: 0 to 3 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
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Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:

A,Ak,ABk—O0 to 15 inches; sandy loam

Bk,BCk—15 to 30 inches; loamy sand

C1,C2—30 to 60 inches; coarse sand

Deerwood
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Muck
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Parent material: Organic material over glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, October,
November, December)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 75 percent
Typical profile:
Oa—~0 to 10 inches; muck
A—10 to 12 inches; loamy sand
Cg1,Cg2—12 to 60 inches; sand

Hamar
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
A1,A2—O0 to 12 inches; loamy fine sand
AC—12 to 17 inches; loamy fine sand
C1,C2—17 to 40 inches; fine sand
Ab—40 to 47 inches; loamy fine sand
Cg—47 to 60 inches; fine sand
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Strandquist
Extent: 2 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 9.3 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—0O0 to 10 inches; loam
2Bg1—10 to 20 inches; very gravelly sand
3Bg2,3Cg—20 to 60 inches; loam

Radium
Extent: 1 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Backslopes
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 3 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 3.8 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap—~O0 to 14 inches; loamy sand
Bw1,Bw2—14 to 33 inches; sand
C1—33 to 43 inches; very gravelly coarse sand
C2-C4—43 1o 80 inches; sand

Wyandotte

Extent: 1 percent of the unit

Geomorphic component: Swales and flats on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Clay loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,
September, November, December
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Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 6.5 inches
Content of organic matter in the upper 10 inches: 4.1 percent
Typical profile:
Ap—-0 to 8 inches; clay loam
Bk—38 to 15 inches; sandy clay loam
2C1-2C3—15 to 34 inches; very gravelly loamy coarse sand
3Cg—34 to 60 inches; clay

Major Uses of the Map Unit

e Cropland, pasture, hayland

I63A—Thiefriver fine sandy loam, 0 to 2 percent slopes

Component Description

Thiefriver and similar soils
Extent: 70 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 12 inches; fine sandy loam
Bkg1-Bkg3—12 to 23 inches; loamy fine sand
Cg1—283 to 32 inches; fine sand
2Cg2,2Cg3—32 to 80 inches; clay

Espelie

Extent: 10 percent of the unit

Geomorphic component: Flats and swales on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,
December

Deepest ponding: 0.3 foot (April, May, June)

Available water capacity to a depth of 60 inches: 7.1 inches

Content of organic matter in the upper 10 inches: 5.6 percent
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Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bw1,Bw2—9 to 24 inches; fine sand
2Bg-2Cg—24 to 80 inches; clay

Foxlake
Extent: 7 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Huot
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 7.6 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,Ak—O0 to 14 inches; fine sandy loam

Bk—14 to 26 inches; loamy fine sand

C1—26 to 34 inches; fine sand

2C2,2C3—34 to 80 inches; clay

Clearwater, depressional

Extent: 3 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Mucky clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May)
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Deepest depth to wet zone: 1.6 feet (February, August)
Ponding depth: 0.5 foot (all year)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 8.4 percent
Typical profile:

Ap—-0 to 8 inches; mucky clay loam

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Rosewood
Extent: 3 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Ulen
Extent: 1 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.8 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bk1,Bk2—9 to 42 inches; loamy fine sand
C—42 to 60 inches; fine sand

Wyandotte

Extent: 1 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
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Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 6.5 inches
Content of organic matter in the upper 10 inches: 4.1 percent
Typical profile:
Ap—o0 to 8 inches; clay loam
Bk—38 to 15 inches; sandy clay loam
2C1-2C3—15 to 34 inches; very gravelly loamy coarse sand
3Cg—34 to 60 inches; clay

Major Uses of the Map Unit

e Cropland, pasture, hayland

I64A—Ulen fine sandy loam, 0 to 3 percent slopes

Component Description

Ulen and similar soils
Extent: 70 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.8 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bk1,Bk2—9 to 42 inches; loamy fine sand
C—42 to 60 inches; fine sand

Rosewood

Extent: 10 percent of the unit

Geomorphic component: Flats and swales on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.9 feet (August)

Months when ponding does not occur: January, February, March, July, August,
September, November, December

Deepest ponding: 0.3 foot (April, May, June, October)
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Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap—-O0 to 8 inches; fine sandy loam

Bkg1,Bkg2—8 to 18 inches; fine sandy loam

Cg1-Cg3—18 to 80 inches; fine sand

Flaming
Extent: 8 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,A—O0 to 12 inches; loamy fine sand
BA—12 to 17 inches; fine sand
Bw—17 to 27 inches; fine sand
C1,C2—27 to 60 inches; fine sand

Karlsruhe
Extent: 5 percent of the unit
Geomorphic component: Rises on beach plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:
A,Ak,ABk—O0 to 15 inches; sandy loam
Bk,BCk—15 to 30 inches; loamy sand
C1,C2—30 to 60 inches; coarse sand

Radium

Extent: 3 percent of the unit

Geomorphic component: Beach ridges

Position on the landform: Backslopes

Slope range: 0 to 3 percent

Texture of the surface layer: Loamy sand

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained

Parent material: Beach deposits

Flooding: None
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Shallowest depth to wet zone: 3 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 3.8 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap—~O0 to 14 inches; loamy sand
Bw1,Bw2—14 to 33 inches; sand
C1—383 to 43 inches; very gravelly coarse sand
C2-C4—43 1o 80 inches; sand

Strathcona
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Thiefriver
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 12 inches; fine sandy loam
Bkg1-Bkg3—12 to 23 inches; loamy fine sand
Cg1—283 to 32 inches; fine sand
2Cg2,2Cg3—32 to 80 inches; clay
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Major Uses of the Map Unit

e Cropland, pasture, hayland

I656A—Ulen loamy fine sand, 0 to 3 percent slopes

Component Description

Ulen and similar soils
Extent: 70 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—O0 to 9 inches; loamy fine sand
Bk1,Bk2—9 to 42 inches; loamy fine sand
C—42 to 60 inches; fine sand

Rosewood
Extent: 10 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Flaming

Extent: 6 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Loamy fine sand

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
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Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 4.9 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—O0 to 12 inches; loamy fine sand

BA—12 to 17 inches; fine sand

Bw—17 to 27 inches; fine sand

C1,C2—27 to 60 inches; fine sand

Poppleton
Extent: 4 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 5 inches
Content of organic matter in the upper 10 inches: 1 percent
Typical profile:
Ap—-O0 to 6 inches; fine sand
E—®6 to 9 inches; fine sand
Bw1-Bw4—9 to 40 inches; fine sand
C1,C2—40 to 60 inches; fine sand

Karlsruhe
Extent: 3 percent of the unit
Geomorphic component: Rises on beach plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:
A,Ak,ABk—-O0 to 15 inches; sandy loam
Bk,BCk—15 to 30 inches; loamy sand
C1,C2—30 to 60 inches; coarse sand

Radium

Extent: 3 percent of the unit
Geomorphic component: Beach ridges
Position on the landform: Backslopes
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Slope range: 0 to 3 percent
Texture of the surface layer: Loamy sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 3 feet (April)
Deepest depth to wet zone: More than 6.7 feet (July, August)
Ponding: None
Available water capacity to a depth of 60 inches: 3.8 inches
Content of organic matter in the upper 10 inches: 2 percent
Typical profile:
Ap—~O0 to 14 inches; loamy sand
Bw1,Bw2—14 to 33 inches; sand
C1—33 to 43 inches; very gravelly coarse sand
C2-C4—43 1o 80 inches; sand

Strathcona
Extent: 2 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Thiefriver

Extent: 2 percent of the unit

Geomorphic component: Swales and flats on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,
December

Deepest ponding: 0.3 foot (April, May, June)

Available water capacity to a depth of 60 inches: 7.5 inches

Content of organic matter in the upper 10 inches: 6 percent
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Typical profile:
Ap,A—0 to 12 inches; fine sandy loam
Bkg1-Bkg3—12 to 23 inches; loamy fine sand
Cg1—283 to 32 inches; fine sand
2Cg2,2Cg3—32 to 80 inches; clay

Major Uses of the Map Unit

e Cropland, pasture, hayland

I66A—Vallers loam, 0 to 2 percent slopes

Component Description

Vallers and similar soils

Extent: 75 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Soil Survey of

Months when ponding does not occur: January, February, March, July, August,

December

Deepest ponding: 0.3 foot (April, May, June, September, October, November)

Available water capacity to a depth of 60 inches: 10.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

A1,A2—0to 12 inches; loam

Bkg1,Bkg2—12 to 21 inches; loam

Cg1,Cg2—21 to 60 inches; loam

Vallers, very cobbly

Extent: 7 percent of the unit

Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,

December

Deepest ponding: 0.3 foot (April, May, June, September, October, November)

Available water capacity to a depth of 60 inches: 10.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

A1,A2—0 to 12 inches; loam

Bkg1,Bkg2—12 to 21 inches; loam

Cg1,Cg2—21 to 60 inches; loam
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Hamerly
Extent: 6 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.5 inches
Content of organic matter in the upper 10 inches: 2.5 percent
Typical profile:
Ap—oO0 to 8 inches; loam
Bk1,Bk2—=8 to 25 inches; loam
C—25 to 60 inches; loam

Grimstad
Extent: 3 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.2 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bk1,Bk2—9 to 22 inches; loamy fine sand
C1—22 to 28 inches; fine sand
2C2,2C3—28 to 60 inches; loam

Mavie

Extent: 3 percent of the unit

Geomorphic component: Swales and flats on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 4.1 feet (August)

Months when ponding does not occur: January, February, March, July, August,
September, November, December

Deepest ponding: 0.3 foot (April, May, June, October)

Available water capacity to a depth of 60 inches: 7.4 inches
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Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 12 inches; fine sandy loam
Bk—12 to 18 inches; sandy loam
2C1,2C2—18 to 39 inches; very gravelly coarse sand
3C3—39 to 80 inches; loam

Roliss, depressional
Extent: 3 percent of the unit
Geomorphic component: Depressions on lake plains
Slope range: 0 to 1 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February)
Shallowest ponding: 0.3 foot (July, August, September, October)
Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,
December)
Available water capacity to a depth of 60 inches: 10.9 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:
Ap,A—O0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Strathcona
Extent: 3 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—oO0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Major Uses of the Map Unit
e Cropland
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167A—Wheatville loam, 0 to 3 percent slopes

Component Description

Wheatville and similar soils
Extent: 70 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.6 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—oO0 to 9 inches; loam
Bk1,Bk2—9 to 31 inches; very fine sandy loam
2C1-2C4—31 to 80 inches; clay

Augsburg
Extent: 13 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 11 inches; loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; loamy very fine sand
2Bg2—33 to 60 inches; clay

Glyndon

Extent: 8 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Very fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained

Parent material: Glaciolacustrine deposits
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Flooding: None
Shallowest depth to wet zone: 1 foot (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 10.4 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:
Ap,Ak—O0 to 11 inches; very fine sandy loam
Bk1,Bk2—11 to 28 inches; very fine sandy loam
C,Cg—28 to 60 inches; loamy very fine sand

Foxlake
Extent: 5 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Hilaire
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 6.5 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—O0 to 10 inches; loamy fine sand

Bw1-Bw4—10 to 34 inches; fine sand

2BCk—34 to 80 inches; clay

Ulen

Extent: 2 percent of the unit

Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent

Texture of the surface layer: Loamy fine sand
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Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:

Ap—O0 to 9 inches; loamy fine sand

Bk1,Bk2—9 to 42 inches; loamy fine sand

C—42 to 60 inches; fine sand

Major Uses of the Map Unit
e Cropland

I68 A—Wheatville very fine sandy loam, 0 to 3 percent

slopes

Component Description

Wheatville and similar soils
Extent: 70 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Very fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.3 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—O0 to 9 inches; very fine sandy loam
Bk1,Bk2—9 to 31 inches; very fine sandy loam
2C1-2C4—31 to 80 inches; clay

Augsburg

Extent: 13 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till
Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,

December
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Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—O0 to 11 inches; loam
Bkg—11 to 18 inches; very fine sandy loam
Bg1—18 to 33 inches; loamy very fine sand
2Bg2—33 to 60 inches; clay

Glyndon

Extent: 8 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 2 percent

Texture of the surface layer: Very fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Somewhat poorly drained

Parent material: Glaciolacustrine deposits

Flooding: None

Shallowest depth to wet zone: 1 foot (April)

Deepest depth to wet zone: 6.7 feet (transitory) (August)

Ponding: None

Available water capacity to a depth of 60 inches: 10.4 inches

Content of organic matter in the upper 10 inches: 3 percent

Typical profile:
Ap,Ak—O0 to 11 inches; very fine sandy loam
Bk1,Bk2—11 to 28 inches; very fine sandy loam
C,Cg—28 to 60 inches; loamy very fine sand

Foxlake
Extent: 5 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Hilaire

Extent: 2 percent of the unit

Geomorphic component: Rises on lake plains

Slope range: 0 to 3 percent

Texture of the surface layer: Loamy fine sand

Depth to restrictive feature: Very deep (more than 60 inches)
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Drainage class: Moderately well drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 2.5 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 6.5 inches
Content of organic matter in the upper 10 inches: 3 percent
Typical profile:

Ap,A—O0 to 10 inches; loamy fine sand

Bw1-Bw4—10 to 34 inches; fine sand

2BCk—34 to 80 inches; clay

Ulen
Extent: 2 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Loamy fine sand
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.4 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—O0 to 9 inches; loamy fine sand
Bk1,Bk2—9 to 42 inches; loamy fine sand
C—42 to 60 inches; fine sand

Major Uses of the Map Unit
e Cropland

I69A—Wyandotte clay loam, 0 to 2 percent slopes

Component Description

Wyandotte and similar soils

Extent: 65 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained

Parent material: Glaciolacustrine deposits over till
Flooding: None

Shallowest depth to wet zone: 0.5 foot (April)

Deepest depth to wet zone: 3.8 feet (August)

Months when ponding does not occur: January, February, March, July, August,

September, November, December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 6.5 inches
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Content of organic matter in the upper 10 inches: 4.1 percent
Typical profile:
Ap—-0 to 8 inches; clay loam
Bk—38 to 15 inches; sandy clay loam
2C1-2C3—15 to 34 inches; very gravelly loamy coarse sand
3Cg—34 to 60 inches; clay

Foxlake
Extent: 10 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (April)
Deepest depth to wet zone: 3 feet (August)
Months when ponding does not occur: January, February, March, December
Deepest ponding: 0.3 foot (April, May, June, November)
Available water capacity to a depth of 60 inches: 8.9 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:

Ap,A—0 to 19 inches; loam

Bg—19 to 38 inches; silty clay

Bkg—38 to 49 inches; clay

Cg—49 to 80 inches; clay

Espelie
Extent: 8 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.1 inches
Content of organic matter in the upper 10 inches: 5.6 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bw1,Bw2—9 to 24 inches; fine sand
2Bg-2Cg—24 to 80 inches; clay

Clearwater, depressional

Extent: 5 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Mucky clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained
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Parent material: Till
Flooding: None
Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 1.6 feet (February, August)
Ponding depth: 0.5 foot (all year)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 8.4 percent
Typical profile:

Ap—-0 to 8 inches; mucky clay loam

Bss1,Bss2—8 to 35 inches; clay

Cg1,Cg2—35 to 80 inches; clay

Thiefriver
Extent: 5 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June)
Available water capacity to a depth of 60 inches: 7.5 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 12 inches; fine sandy loam
Bkg1-Bkg3—12 to 23 inches; loamy fine sand
Cg1—283 to 32 inches; fine sand
2Cg2,2Cg3—32 to 80 inches; clay

Karlsruhe
Extent: 4 percent of the unit
Geomorphic component: Rises on beach plains
Slope range: 0 to 3 percent
Texture of the surface layer: Sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Beach deposits
Flooding: None
Shallowest depth to wet zone: 2 feet (April)
Deepest depth to wet zone: 6.7 feet (transitory) (August)
Ponding: None
Available water capacity to a depth of 60 inches: 5.2 inches
Content of organic matter in the upper 10 inches: 4 percent
Typical profile:
A,Ak,ABk—O0 to 15 inches; sandy loam
Bk,BCk—15 to 30 inches; loamy sand
C1,C2—30 to 60 inches; coarse sand

Syrene
Extent: 3 percent of the unit
Geomorphic component: Flats and swales on beach plains
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Slope range: 0 to 2 percent

Texture of the surface layer: Sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)

Drainage class: Poorly drained

Parent material: Beach deposits

Flooding: None

Shallowest depth to wet zone: 0.3 foot (April)

Deepest depth to wet zone: 3.3 feet (February, August)

Months when ponding does not occur: January, February, March, July, August,
September, October, November, December

Deepest ponding: 0.3 foot (April, May)

Available water capacity to a depth of 60 inches: 3.8 inches

Content of organic matter in the upper 10 inches: 5.6 percent

Typical profile:
Ap—O0 to 9 inches; sandy loam
Bkg1—9 to 17 inches; sandy loam
2Bkg2—17 to 27 inches; stratified loamy fine sand to gravelly coarse sand
2Cg—27 to 60 inches; stratified loamy fine sand to gravelly coarse sand

Major Uses of the Map Unit

e Cropland, pasture, hayland

I70A—Strathcona fine sandy loam, 0 to 2 percent slopes

Component Description

Strathcona and similar soils
Extent: 70 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—oO0 to 10 inches; fine sandy loam
Bkg—10 to 17 inches; fine sandy loam
Cg1—17 to 28 inches; fine sand
2Cg2,2Cg3—28 to 80 inches; loam

Kratka

Extent: 10 percent of the unit

Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent

Texture of the surface layer: Fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
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Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, December
Deepest ponding: 0.3 foot (April, May)
Available water capacity to a depth of 60 inches: 9.1 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap,A—0 to 11 inches; fine sandy loam
Bg1,Bg2—11 to 18 inches; loamy fine sand
Cg1—18to 25 inches; fine sand
2Cg2-2Cg4—25 to 80 inches; loam

Roliss
Extent: 6 percent of the unit
Geomorphic component: Swales and flats on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 3.8 feet (August)
Months when ponding does not occur: January, February, March, July, August,
December
Deepest ponding: 0.3 foot (April, May, June, September, October, November)
Available water capacity to a depth of 60 inches: 10.7 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap,A—0 to 14 inches; loam
Bg—14 to 20 inches; loam
Cg1-Cg4—20 to 80 inches; loam

Grimstad
Extent: 5 percent of the unit
Geomorphic component: Rises on lake plains
Slope range: 0 to 3 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 1.5 feet (April)
Deepest depth to wet zone: More than 6.7 feet (August)
Ponding: None
Available water capacity to a depth of 60 inches: 9.2 inches
Content of organic matter in the upper 10 inches: 2.8 percent
Typical profile:
Ap—-O0 to 9 inches; fine sandy loam
Bk1,Bk2—9 to 22 inches; loamy fine sand
C1—22 to 28 inches; fine sand
2C2,2C3—28 to 60 inches; loam
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Mavie
Extent: 3 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits over till
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.1 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 7.4 inches
Content of organic matter in the upper 10 inches: 6 percent
Typical profile:
Ap—O0 to 12 inches; fine sandy loam
Bk—12 to 18 inches; sandy loam
2C1,2C2—18 to 39 inches; very gravelly coarse sand
3C3—39 to 80 inches; loam

Rosewood
Extent: 3 percent of the unit
Geomorphic component: Flats and swales on lake plains
Slope range: 0 to 2 percent
Texture of the surface layer: Fine sandy loam
Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Poorly drained
Parent material: Glaciolacustrine deposits
Flooding: None
Shallowest depth to wet zone: 0.5 foot (April)
Deepest depth to wet zone: 4.9 feet (August)
Months when ponding does not occur: January, February, March, July, August,
September, November, December
Deepest ponding: 0.3 foot (April, May, June, October)
Available water capacity to a depth of 60 inches: 5.6 inches
Content of organic matter in the upper 10 inches: 5 percent
Typical profile:
Ap—-O0 to 8 inches; fine sandy loam
Bkg1,Bkg2—8 to 18 inches; fine sandy loam
Cg1-Cg3—18to 80 inches; fine sand

Strathcona, depressional

Extent: 3 percent of the unit

Geomorphic component: Depressions on lake plains

Slope range: 0 to 1 percent

Texture of the surface layer: Mucky fine sandy loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: \Very poorly drained

Parent material: Glaciolacustrine deposits over till

Flooding: None

Shallowest depth to wet zone: At the surface (March, April, May)
Deepest depth to wet zone: 2.5 feet (February, August)
Shallowest ponding: 0.3 foot (July, August, September, October)
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Deepest ponding: 0.5 foot (January, February, March, April, May, June, November,

December)
Available water capacity to a depth of 60 inches: 9.9 inches
Content of organic matter in the upper 10 inches: 10 percent
Typical profile:

Ap—~0 to 10 inches; mucky fine sandy loam

Bkg—10 to 17 inches; loamy fine sand

Cg1—17 to 28 inches; fine sand

2Cg2,2Cg3—28 to 80 inches; loam

Major Uses of the Map Unit

e Cropland, pasture, hayland

M-W—Miscellaneous water

General Description

* This map unit consists of bodies of water that have been constructed, including
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sewage lagoons, storm-water sediment basins with a permanent pool of water, and

aquaculture ponds.

W—Water

General Description

* This map unit consists of naturally occurring bodies of water or bodies of water that

have been impounded by structures in natural waterways.
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Table 5.--Acreage and Proportionate Extent of the Soils

Soil Survey of

| | |
Map | Soil name | Acres | Percent
symbol | | |
| | |
| | |
B109A |Bowstring and Fluvaquents soils, MLRA 88, 0 to 2 percent slopes, | |
| frequently flooded---- === == oo 183 | *
B200A |Garnes fine sandy loam, 0 to 3 percent slopes-- 35 | *
B201A |[Chilgren fine sandy loam, 0 to 2 percent slopes 116 | *
B202A |Cathro muck, depressional, MLRA 88, 0 to 1 percent slopes---------------- | 979 | 0.4
B203A |Northwood muck, depressional, MLRA 88, 0 to 1 percent slopes------------- | 164 | *
B204A |Roliss loam, MLRA 88, 0 to 2 percent slopesS------------=--c--c--co-ooomo- | 50
B205A |Berner muck, depressional, MLRA 88, 0 to 1 percent slopes--------=-------- | 242 |
B206A |Hamre muck, depressional, MLRA 88, 0 to 1 percent slopes----------------- | 328 | 0.1
IlA |Augsburg loam, 0 to 2 percent SlopeS-=---=---=---- oo oo 471 | 0.2
I2A |Augsburg very fine sandy loam, 0 to 2 percent slopes 595 | 0.2
I3A |Berner muck, 0 to 1 percent SlOpesS=---=-=--==- === --- oo 499 | 0.2
I4A |Berner, Rosewood, and Strathcona soils, seepy, 0 to 2 percent slopes----- | 197 | *
I5A |Borup loam, 0 to 2 percent SlOpeS-=-- === == oo | 498 | 0.2
I6A |Borup very fine sandy loam, 0 to 2 percent slopes------------=----------- | 1,410 | 0.5
I7A |Bowstring-Fluvaquents complex, 0 to 2 percent slopes, frequently flooded | 3,017 | 1.1
I8A |cathro muck, 0 to 1 percent SlopeS---=---=-==--=----c--co-coooomoooooo- | 576 | 0.2
I9A |clearwater clay, 0 to 2 percent SlopeS-----=---------mommoomooaoaaoo 7,686 | 2.8
I10A |C1earwater mucky clay loam, depressional, 0 to 1 percent slopes- 171 | *
I11A |Deerwood muck, 0 to 1 percent SlopeS-=---=---=-----moomomo oo | 1,740 | 0.6
I12A |Eckvoll loamy fine sand, 0 to 3 percent slopes---------=-----c--co-oo---- | 3,154 | 1.1
I13A |Espelie fine sandy loam, 0 to 2 percent slopes---------=---c-cooooooooon | 1,002 | 0.4
I14B |Fairdale silt loam, 1 to 6 percent slopes, occasionally flooded---------- | 4,575 | 1.7
114D |Fairdale silt loam, 6 to 15 percent slopes, occasionally flooded--------- | 229 | *
I15A |Flaming loamy fine sand, 0 to 3 percent slopes---------=---------o-oo---- | 9,575 | 3.5
I16F | Fluvaquents, frequently flooded-Hapludolls complex, 0 to 30 percent | |
| Blopes--- - - mm e m e e e e | 7,706 | 2.8
I17A |Foldahl fine sandy loam, 0 to 3 percent slopes-------=--=-----ccooooonon | 9,337 | 3.4
I18A |Foldahl loamy fine sand, 0 to 3 percent slopes 900 | 0.3
I19A | Foxhome sandy loam, 0 to 3 percent slopes 607 | 0.2
I20A |Foxlake loam, 0 to 2 percent SlopeS--=---=--=-=-----c--co-moomommmomooooo- | 7,567 | 2.7
I21A |Fram loam, 1 to 3 percent Slopes--=-- === -- oo | 173 | *
I22A |Glyndon loam, 0 to 2 percent SlopeS--=---=-=-=--=--c--c--o-ooooomoooo- | 2,111 | 0.8
I23A |Glyndon very fine sandy loam, 0 to 2 percent slopes--------------=------- | 3,647 | 1.3
I24A |Grimstad fine sandy loam, 0 to 3 percent slopes---------------------o---- | 8,004 | 2.9
I25A |Hamar loamy fine sand, 0 to 2 percent Slopes------------c-mooooooooooo- | 2,571 | 0.9
I26A |Hamerly loam, 0 to 2 percent slopes 1,185 | 0.4
I27A |Hamre muck, 0 to 1 percent slopes---------- 1,722 | 0.6
I28A |Hangaard sandy loam, 0 to 2 percent slopes 387 | 0.1
I29A |Hattie clay, 0 to 3 percent SlOpeS=---=-- === === = -co oo | 5,018 | 1.8
I29D |Hattie clay, 6 to 18 percent SlopeS--=---=--=-----------o-oooooooooooo- | 1,957 | 0.7
I30A |Hedman loam, 0 to 2 percent SlOpeS=---=-=- === === --o oo | 177 |
I31A | Hedman-Fram complex, 0 to 3 percent slopesS----------------c--coooooooooo- | 42 |
I32A |Hilaire fine sandy loam, 0 to 3 percent slopes 1,370 | 0.5
I33A |Hilaire loamy fine sand, 0 to 3 percent slopes 201 | *
I34A |Huot fine sandy loam, 0 to 3 percent slopes-- 2,388 | 0.9
I35A |Karlsruhe sandy loam, 0 to 3 percent slopesS------------=--c--c--cooooooo- 1,072 | 0.4
I36A |Kittson loam, 0 to 3 percent SloOpeS--=---==---- - oo | 1,815 | 0.7
I37A |Kratka and Strathcona soils, depressional, 0 to 1 percent slopes--------- | 2,748 | 1.0
I38A |Kratka fine sandy loam, 0 to 2 percent slopesS--------=---c--oomommooooooo | 22,800 | 8.2
I39A |Linveldt fine sandy loam, 0 to 3 percent slopes----------------------—--- | 4,595 | 1.7
I40B |Maddock loamy fine sand, 1 to 6 percent slopes---------------coocooooooo- | 9 | *
I40F |Maddock loamy fine sand, 12 to 30 percent slopes--------------------—---- | 23 |
I41A |Markey muck, 0 to 1 percent SlOpeS=---=-- === === == | 44 |
I42A |Markey muck, ponded, 0 to 1 percent slopesS-------------=--c---------o---- | 349 | 0.1
I43A |Mavie fine sandy loam, 0 to 2 percent slopes 1,382 | 0.5
1442 |Newfolden loam, 0 to 3 percent slopes 1,256 | 0.5
I45A | Northwood muck, 0 to 1 percent 8lOpeS=---=---==-=-=--cc-mommoomo oo | 3,373 | 1.2
I46A |Pits, gravel and Sand--------- == - - oo | 782 | 0.3
I47A | Poppleton fine sand, 0 to 2 percent SlopesS--------------oommmmooooooooooo | 2,739 | 1.0
|

See footnote at end of table.
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Table 5.--Acreage and Proportionate Extent of the Soils--Continued

| | |
Map | Soil name | Acres | Percent
symbol | | |
| | |
| | |
I48A |Radium loamy sand, 0 to 3 percent slopes------=---=--=--c---o-moooooooooo- | 5,358 | 1.9
I49A |Rauville silty clay loam, 0 to 2 percent slopes-----=---=--=--coomoomoono- | 300 | 0.1
I50A |Reiner fine sandy loam, 0 to 3 percent slopes 12,526 | 4.5
I51A |Reiner loamy fine sand, 0 to 3 percent slopes 175 | *
I52A |Reis-Clearwater complex, 0 to 2 percent slopes---------=--=--=--c---o---- | 7,575 | 2.7
I53A |Roliss loam, 0 to 2 percent SlOpeS------==- === m oo | 4,342 | 1.6
I54A |Roliss loam, depressional, 0 to 1 percent slopesS-------=---=--=--=---—----- | 800 | 0.3
I55A |Rosewood fine sandy loam, 0 to 2 percent slopes--------=--=--co-moomoono- | 6,856 | 2.5
I56A |Rosewood-Venlo complex, 0 to 1 percent slopes-------=---=--=--=--=-------- | 192 | *
I57B | sandberg-Radium complex, 1 to 6 percent slopes 1,684 | 0.6
I58A |seelyeville muck, 0 to 1 percent slopes- 37 | *
I59A |Smiley loam, 0 to 2 percent SloOpeS-----===- === m oo 48,481 | 17.5
I60A |Smiley mucky loam, depressional, 0 to 1 percent slopes------------------- | 1,585 | 0.6
I61A |Strandquist loam, 0 to 2 percent SlOpeS=---=-=--=-=-=-----mommoomoooooooo | 1,055 | 0.4
I62A |Syrene sandy loam, 0 to 2 percent slopes------=---=--=--c------oooooooooo- | 1,108 | 0.4
I63A |Thiefriver fine sandy loam, 0 to 2 percent slopes------=---=--=--=c--c---- | 1,339 | 0.5
I64A |Ulen fine sandy loam, 0 to 3 percent slopes---------=--=--=--=--cc------- | 1,300 | 0.5
I65A |Ulen loamy fine sand, 0 to 3 percent slopesS---=---=---=-=-=---o-moomoomoooo- | 7,611 | 2.7
I66A |Vallers loam, 0 to 2 percent slopes---- 9,651 | 3.5
I67A |Wheatville loam, 0 to 3 percent SlopeS-=----=---=----cmommommomo oo 3,160 | 1.1
I68A |Wheatville very fine sandy loam, 0 to 3 percent slopes------------------- | 702 | 0.3
I69A |Wyandotte clay loam, 0 to 2 percent SlopeS----=---=------ommommoomoooono- | 372 | 0.1
I70A |strathcona fine sandy loam, 0 to 2 percent slopes------------=--=--=----- | 22,271 | 8.0
M-W |Miscellaneous Water--- - === o o oo | 87 | *
w [ ER T R e e LT R | 884 | 0.3
| | |
| TOEAL - === = = == = e | 277,000 | 100.0
|

* Less than 0.1 percent.
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the soils in the survey area. It can
be used to adjust land uses to the limitations and potentials of natural resources and
the environment. Also, it can help to prevent soil-related failures in land uses.

In preparing a soil survey, soil scientists, conservationists, engineers, and others
collect extensive field data about the nature and behavioral characteristics of the soils.
They collect data on erosion, droughtiness, flooding, and other factors that affect
various soil uses and management. Field experience and collected data on soil
properties and performance are used as a basis in predicting soil behavior.

Information in this section can be used to plan the use and management of soils for
crops and pasture; as forest land; as sites for buildings, highways and other
transportation systems, and parks and other recreational facilities; and as wildlife
habitat. It can be used to identify the potentials and limitations of each soil for specific
land uses and to help prevent construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can evaluate the effect of specific
land uses on productivity and on the environment in all or part of the survey area. The
survey can help planners to maintain or create a land use pattern in harmony with the
natural soil.

Contractors can use this survey to locate sources of sand and gravel, roadfill, and
topsoil. They can use it to identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and others may also find this survey
useful. The survey can help them plan the safe disposal of wastes and locate sites for
pavements, sidewalks, campgrounds, playgrounds, lawns, and trees and shrubs.

Interpretive Ratings

The interpretive tables in this survey rate the soils in the survey area for various
uses. Many of the tables identify the limitations that affect specified uses and indicate
the severity of those limitations. The ratings in these tables are both verbal and
numerical.

Rating Class Terms

Rating classes are expressed in the tables in terms that indicate the extent to which
the soils are limited by all of the soil features that affect a specified use or in terms that
indicate the suitability of the soils for the use. Thus, the tables may show limitation
classes or suitability classes. Terms for the limitation classes are not limited,
somewhat limited, and very limited. The suitability ratings are expressed as well suited,
moderately suited, poorly suited, and unsuited or as good, fair, and poor.

Numerical Ratings

Numerical ratings in the tables indicate the relative severity of individual limitations.
The ratings are shown as decimal fractions ranging from 0.00 to 1.00. They indicate
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gradations between the point at which a soil feature has the greatest negative impact
on the use and the point at which the soil feature is not a limitation. The limitations
appear in order from the most limiting to the least limiting. Thus, if more than one
limitation is identified, the most severe limitation is listed first and the least severe one
is listed last.

Crops and Pasture

General management needed for crops and for hay and pasture is suggested in this
section. The estimated yields of the main crops and hay and pasture plants are listed,
the system of land capability classification used by the Natural Resources
Conservation Service is explained, and prime farmland is described.

About 72 percent of Red Lake County is cultivated. In 1998, the principal crops
grown were spring wheat, soybeans, barley, corn, and sunflowers. Alfalfa and other
hay crops were planted on about 24,700 acres. Small acreages were planted to oats,
potatoes, canola, and sugar beets (Hunst and Howse, 1999).

Planners of management systems for individual fields or farms should consider
obtaining specific information from the local office of the Natural Resources
Conservation Service or the Cooperative Extension Service.

Cropland Management Considerations

Shawnn Balstad, district conservationist, Natural Resources Conservation Service, helped prepare
this section.

The management concerns affecting the use of the soil map units in the survey
area for crops are shown in fable 6] The main concerns in managing nonirrigated
cropland are conserving moisture, controlling wind erosion and water erosion, and
maintaining soil fertility and tilth.

Conserving moisture consists primarily of reducing the evaporation and runoff rates
and increasing the water infiltration rate. Adequate moisture at planting time is critical
to the success of the crop during the growing season. Conserving moisture is most
important in areas of excessively drained and moderately well drained, sandy soils,
such as Sandberg, Radium, and Flaming soils. Applying conservation tillage and
conservation cropping systems, farming on the contour, stripcropping, establishing
field windbreaks, and leaving crop residue on the surface conserve moisture.

Wind erosion is a hazard on many of the soils in Red Lake County. It can be a
severe hazard in areas of coarse textured soils, such as Poppleton, Flaming, and
Foldahl soils. It is also a hazard in areas of Grimstad and Glyndon soils. These soils
have a relatively high content of lime and are susceptible to wind erosion in the spring
if they have been left bare throughout the winter. Because of freezing and thawing, soll
structure can break down. The result is soil aggregates that are susceptible to
movement.

Water erosion is a hazard in gently rolling to steep areas, especially if the surface of
the soil is left bare. Fairdale and Hattie soils are examples of soils that are susceptible
to water erosion.

Generally, a combination of several practices is needed to control wind erosion and
water erosion. Conservation tillage, stripcropping, field windbreaks, contour farming,
conservation cropping systems, crop residue management, terraces, diversions, and
grassed waterways help to prevent excessive soil loss.

Measures that are effective in maintaining soil fertility include applying fertilizer, both
organic and inorganic, including manure; incorporating crop residue or green manure
crops into the soil; and using proper crop rotations. Controlling erosion helps to
prevent the loss of organic matter and plant nutrients and thus helps to maintain
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productivity. The loss of organic matter affects soil structure, the rate of water
infiltration, available water capacity, and tilth.

Measures that maintain good tilth are especially important in areas of Clearwater
and Hattie soils, which have a surface layer of clay. Planting cover crops in fallow fields
and leaving a cover of crop residue on the surface can help to maintain soil tilth.
Minimizing field traffic during wet periods helps to prevent soil compaction.

Some of the considerations shown in table 6 cannot be easily overcome. These are
channels, flooding, gullies, and ponding.

Additional considerations are as follows:

Lime content, limited available water capacity, limited content of organic matter,
potential poor tilth and compaction, and restricted permeability—These limitations can
be minimized by incorporating green manure crops, manure, or crop residue into the
soil; applying a system of conservation tillage; and using conservation cropping
systems. Also, crops may respond well to additions of phosphate fertilizer to soils that
have a high content of lime.

Potential for ground-water contamination.—The proper use of nutrients and
pesticides can reduce the risk of ground-water contamination.

Potential for surface-water contamination.—The risk of surface-water contamination
can be reduced by the proper use of nutrients and pesticides and by conservation
farming practices that reduce the runoff rate.

Surface crusting.—This limitation retards seedling development after periods of
heavy rainfall.

Surface rock fragments.—This limitation causes rapid wear of tillage equipment. It
cannot be easily overcome.

Surface stones.—Stones or boulders on or near the surface can hinder normal
tillage unless they are removed.

Salt content.—In areas where this is a limitation, only salt-tolerant crops should be
grown.

On irrigated soils the main management concerns are efficient water use, nutrient
management, control of erosion, pest and weed control, and timely planting and
harvesting for a successful crop. An irrigation system that provides optimum control
and distribution of water at minimum cost is needed. Overirrigation wastes water,
leaches plant nutrients, and causes erosion. Also, it can increase wetness and soil
salinity.

Explanation of Criteria

Acid soil—The pH is less than 6.1.

Channeled.—The word “channeled” is included in the map unit name.

Dense layer—The bulk density is 1.80 g/cc or greater within the soil profile.

Depth to rock—The depth to bedrock is less than 40 inches.

Eroded.—The word “eroded” is included in the map unit name.

Excessive permeability.—Saturated hydraulic conductivity is 42 micrometers per
second or more within the soil profile.

Flooding.—Flooding is occasional, frequent, or very frequent.

Gullied.—The word “gullied” is included in the map unit name.

High content of organic matter—The surface layer has more than 20 percent
organic matter.

Lime content—The pH is 7.4 or more in the surface layer, or the wind erodibility
group is 4L.

Limited available water capacity—The available water capacity calculated to a
depth of 60 inches or to a root-limiting layer is 6 inches or less.

Limited content of organic matter—The content of organic matter is 2 percent or
less in the surface layer.
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Ponding.—Ponding duration is assigned to the soil. Water is above the surface.

Potential poor tilth and compaction.—The content of clay is 27 percent or more in
the surface layer.

Potential for ground-water contamination (by nutrients or pesticides).—The depth to
a zone in which the soil moisture status is wet is 4 feet or less, the saturated hydraulic
conductivity of any layer is more than 42 micrometers per second, or the depth to
bedrock is less than 60 inches.

Potential for surface-water contamination (by nutrients or pesticides).—The soil is
occasionally, frequently, or very frequently flooded, is subject to ponding, is assigned
to hydrologic group C or D and has a slope of more than 2 percent, is assigned to
hydrologic group A and has a slope of more than 6 percent, or is assigned to
hydrologic group B, has a slope of 3 percent or more, and has a K factor of more than
0.17.

Previously eroded.—The word “eroded” is included in the map unit name.

Restricted permeability—Saturated hydraulic conductivity is less than 0.42
micrometer per second within the soil profile.

Salt content.—The electrical conductivity is 4 or more in the surface layer or 8 or
more within a depth of 30 inches.

Slope (equipment limitation).—The slope is more than 15 percent.

Surface crusting.—The content of clay is 27 percent or more and the content of
organic matter is 2 percent or less in the surface layer.

Surface rock fragments (equipment limitation).—The terms describing the texture of
the surface layer include any rock fragment modifier, except for gravelly, channery,
stony, very stony, extremely stony, bouldery, very bouldery, and extremely bouldery.

Surface stones (equipment limitation).—The word “stony” or “bouldery” is included
in the description of the surface layer, or 0.01 percent or more of the surface is
covered by boulders.

Water erosion.—Either the slope is 6 percent or more, or the slope is more than 3
percent and less than 6 percent and the surface layer is not sandy.

Wet soil moisture status.—A zone in which the soil moisture status is wet is within
2.5 feet of the surface.

Wind erosion.—The wind erodibility group is 1, 2, 3, or 4L.

Erosion factors (e.g., K factor) and wind erodibility groups are described under the
heading “Physical and Chemical Properties.”

Crop Yield Estimates

The average yields per acre that can be expected of the principal crops and hay
and pasture plants under a high level of management are shown in In any
given year, yields may be higher or lower than those indicated in the table because of
variations in rainfall and other climatic factors. The land capability classification of the
soils in the survey area also is shown in the table.

The yields are based mainly on the experience and records of farmers,
conservationists, and extension agents. Available yield data from nearby counties and
results of field trials and demonstrations also are considered.

The management needed to obtain the indicated yields of the various crops
depends on the kind of soil and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting and seeding rates; suitable
high-yielding crop varieties; appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction and optimum levels of nitrogen,
phosphorus, potassium, and trace elements for each crop; effective use of crop
residue, barnyard manure, and green manure crops; and harvesting that ensures the
smallest possible loss.
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The estimated yields reflect the productive capacity of each soil for each of the
principal crops. Yields are likely to increase as new production technology is
developed. The productivity of a given soil compared with that of other soils, however,
is not likely to change.

Crops other than those shown in the table are grown in the survey area, but
estimated yields are not listed because the acreage of such crops is small. The local
office of the Natural Resources Conservation Service or of the Cooperative Extension
Service can provide information about the management and productivity of the soils
for those crops.

Pasture and Hayland Interpretations

Soils are assigned to forage suitability groups according to their suitability for the
production of forage vegetation. The soils in each group are similar enough to be
suited to the same species of grasses or legumes, have similar limitations and
hazards, require similar management, and have similar productivity levels and other
responses to management. The forage suitability groups of the soils in the survey area
are listed in Detailed descriptions of forage suitability groups are available at
local offices of the Natural Resources Conservation Service.

Under good management, proper grazing is essential for the production of high-
quality forage, stand survival, and erosion control. Proper grazing helps plants to
maintain sufficient and generally vigorous top growth during the growing season.
Brush control is essential in many areas, and weed control generally is needed.
Rotation grazing and renovation also are important management practices.

Yield estimates are often provided in animal unit months (AUM), or the amount of
forage or feed required to feed one animal unit (one cow, one horse, one mule, five
sheep, or five goats) for 30 days.

The local office of the Natural Resources Conservation Service or of the
Cooperative Extension Service can provide information about forage yields other than
those shown in table 7.

Land Capability Classification

Land capability classification shows, in a general way, the suitability of soils for most
kinds of field crops. Crops that require special management are excluded. The soils
are grouped according to their limitations for field crops, the risk of damage if they are
used for crops, and the way they respond to management. The criteria used in
grouping the soils do not take into account major and generally expensive landforming
that would change slope, depth, or other characteristics of the soils, nor do they
include possible but unlikely major reclamation projects. Capability classification is not
a substitute for interpretations designed to show suitability and limitations of groups of
soils for woodland or for engineering purposes.

In the capability system, soils generally are grouped at three levels—capability
class, subclass, and unit (USDA, 1961). These categories indicate the degree and
kinds of limitations affecting mechanized farming systems that produce the more
commonly grown field crops, such as corn, small grain, cotton, hay, and field-grown
vegetables. Only class and subclass are used in this survey.

Capability classes, the broadest groups, are designated by the numbers 1 through
8. The numbers indicate progressively greater limitations and narrower choices for
practical use.

If properly managed, soils in classes 1, 2, 3, and 4 are suitable for the mechanized
production of commonly grown field crops and for pasture and woodland. The degree
of the soil limitations affecting the production of cultivated crops increases
progressively from class 1 to class 4. The limitations can affect levels of production
and the risk of permanent soil deterioration caused by erosion and other factors.
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Soils in classes 5, 6, and 7 are generally not suited to the mechanized production of
commonly grown field crops without special management, but they are suitable for
plants that provide a permanent cover, such as grasses and trees. The severity of the
soil limitations affecting crops increases progressively from class 5 to class 7.

Areas in class 8 are generally not suitable for crops, pasture, or woodland without a
level of management that is impractical. These areas may have potential for other
uses, such as recreational facilities and wildlife habitat.

Capability subclasses identify the dominant kind of limitation in the class. They are
designated by adding a small letter, e, w, s, or ¢, to the class numeral, for example, 2e.
The letter e shows that the main hazard is the risk of erosion unless a close-growing
plant cover is maintained; w shows that water in or on the soil interferes with plant
growth or cultivation (in some soils the wetness can be partly corrected by artificial
drainage); s shows that the soil is limited mainly because it is shallow, droughty, or
stony; and ¢, used in only some parts of the United States, shows that the chief
limitation is climate that is very cold or very dry.

There are no subclasses in class 1 because the soils of this class have few
limitations. Class 5 contains only the subclasses indicated by w, s, or ¢ because the
soils in class 5 are subject to little or no erosion. They have other limitations that
restrict their use mainly to pasture, woodland, wildlife habitat, or recreation.

The capability classification of the soils in the survey area is given in the
table.

Prime Farmland

Prime farmland is of major importance in meeting the Nation’s short- and long-
range needs for food and fiber. The acreage of high-quality farmland is limited, and the
U.S. Department of Agriculture recognizes that government at local, State, and
Federal levels, as well as individuals, must encourage and facilitate the wise use of our
Nation’s prime farmland.

Prime farmland soils, as defined by the U.S. Department of Agriculture, are soils
that are best suited to food, feed, forage, fiber, and oilseed crops. Such soils have
properties that favor the economic production of sustained high yields of crops. The
soils need only to be treated and managed by acceptable farming methods. An
adequate moisture supply and a sufficiently long growing season are required. Prime
farmland soils produce the highest yields with minimal expenditure of energy and
economic resources, and farming these soils results in the least damage to the
environment.

Prime farmland soils may presently be used as cropland, pasture, or woodland or
for other purposes. They either are used for food and fiber or are available for these
uses. Urban or built-up land, public land, and water areas cannot be considered prime
farmland. Urban or built-up land is any contiguous unit of land 10 acres or more in size
that is used for such purposes as housing, industrial, and commercial sites, sites for
institutions or public buildings, small parks, golf courses, cemeteries, railroad yards,
airports, sanitary landfills, sewage treatment plants, and water-control structures.
Public land is land not available for farming in National forests, National parks, military
reservations, and State parks.

Prime farmland soils commonly receive an adequate and dependable supply of
moisture from precipitation or irrigation. The temperature and growing season are
favorable, and the level of acidity or alkalinity and the content of salts and sodium are
acceptable. The soils have few, if any, rocks and are permeable to water and air. They
are not excessively erodible or saturated with water for long periods, and they are not
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frequently flooded during the growing season or are protected from flooding. Slopes
range mainly from O to 6 percent.

Soils in which a zone with a wet soil moisture status is high in the profile or soils
that are subject to flooding may qualify as prime farmland where these limitations are
overcome by drainage measures or flood control. Onsite evaluation is necessary to
determine the effectiveness of corrective measures. More information about the
criteria for prime farmland can be obtained at the local office of the Natural Resources
Conservation Service.

A recent trend in land use has been the conversion of prime farmland to urban and
industrial uses. The loss of prime farmland to other uses puts pressure on lands that
are less productive than prime farmland.

About 189,000 acres, or nearly 70 percent of the survey area, meets the
requirements for prime farmland.

The map units in the survey area that meet the requirements for prime farmland are
listed in fable 9] This list does not constitute a recommendation for a particular land
use. On some soils included in the table, measures that overcome limitations are
needed. The need for these measures is indicated in parentheses after the map unit
name. The location of each map unit is shown on the soil maps. The soil qualities that
affect use and management are described in the section ['Soil Map Unit Descriptions.]

Windbreaks and Environmental Plantings

Windbreaks protect livestock, buildings, and yards from wind and snow. They also
protect fruit trees and gardens, and they furnish habitat for wildlife. Several rows of
low- and high-growing broadleaf and coniferous trees and shrubs provide the most
protection.

Field windbreaks are narrow plantings made at right angles to the prevailing wind
and at specific intervals across the field. The interval depends on the erodibility of the
soil. Field windbreaks protect cropland and crops from wind, help to keep snow on the
fields, and provide food and cover for wildlife.

Environmental plantings help to beautify and screen houses and other buildings and
to abate noise. The plants, mostly evergreen shrubs and trees, are closely spaced. To
ensure plant survival, a healthy planting stock of suitable species should be planted
properly on a well prepared site and maintained in good condition.

Windbreaks are often planted on land that did not originally support trees.
Knowledge of how trees perform on such land can be gained only by observing and
recording the performance of trees that have been planted and have survived. Many
popular windbreak species are not indigenous to the areas in which they are planted.

Each tree or shrub species has certain climatic and physiographic limits. Within
these parameters, a tree or shrub may grow well or grow poorly, depending on the
characteristics of the soil. Each tree or shrub has definable potential heights in a given
physiographic area and under a given climate. Accurate definitions of potential heights
are necessary when a windbreak is planned and designed.

shows the height that locally grown trees and shrubs are expected to
reach in 20 years on various soils. The estimates in this table are based on
measurements and observation of established plantings that have been given
adequate care. They can be used as a guide in planning windbreaks and screens.
Additional information on planning windbreaks and screens and planting and caring for
trees and shrubs can be obtained from local offices of the Natural Resources
Conservation Service or the Cooperative Extension Service or from a nursery.
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Hybrid Poplar Ratings

Wendell Johnson, University of Minnesota, Crookston, and Ed Wene, Agriculture Utilization and
Research Institute, helped prepare this section.

Hybrid poplars are grown as an alternative crop or as a practice called “short
rotation forestry.” The trees grow rapidly and have the ability to produce high yields for
fuel, pulp, and a variety of wood products. Poplars can also protect soils from wind
erosion and water erosion and prevent the runoff of nutrients into streams. Proper site
selection, site preparation, selection of planting stock, fertilization, and weed control
are important for a successful crop.

Hybrid poplars grow well under a wide range of environmental conditions, but the
prairie-forest fringe area generally has the most desirable soil and climatic conditions.
Hybrid poplar performs best on medium textured soils that have good fertility and that
have reaction ranging from medium acid to slightly alkaline. Ample moisture is
especially important during the establishment of the crop. The plants are tolerant of
wet soils and standing water for short periods of time. Rock fragments on the surface
are a limitation in localized areas of the till-derived soils. This feature can present
additional expense in site preparation and equipment wear. Water erosion and wind
erosion may be hazards, especially when a new crop is being established.

lists factors that affect the soils for the growth of hybrid poplars. The soils
were evaluated using the most current data available. The factors considered include
acidity, lime content, available water capacity, content of organic matter, permeability,
potential for surface-water and ground-water contamination, ponding, slope, and a
zone in which the soil moisture status is wet. Further information is available at the
University of Minnesota Northwest Research and Outreach Center and the Agriculture
Utilization and Research Institute in Crookston, Minnesota.

The following paragraphs provide an explanation of the factors considered and the
criteria used in evaluating the soils.

Acid soil—The pH is less than 5.6. If the pH of a mineral soil is low, some plant
nutrients may become unavailable and others become so soluble that they become
toxic to plants.

High content of organic matter—The content of organic matter in the upper 20
inches is more than 8 percent. Organic soils and mineral soils that have a high content
of organic matter can make site preparation difficult, reduce cutting survival by
desiccation, inhibit herbicide performance, and increase the likelihood of windthrow.

Lime content—The pH is 7.9 or more, or the calcium carbonate equivalent is 15
percent or more in the upper 20 inches. The availability and uptake of some plant
nutrients can be restricted.

Limited available water capacity—The available water capacity calculated to a
depth of 60 inches or to a root-limiting layer is 9 inches or less. Adequate moisture is
especially important to ensure cutting survival and good root development.

Limited content of organic matter—The content of organic matter in the upper 6
inches is 1 percent or less. Sufficient organic matter improves tilth and increases
fertility.

Ponding.—Ponding duration is more than 4 days during the period from June
through August. Water is above the surface.

Potential for ground-water contamination (by nutrients or pesticides).—The depth to
a zone in which the soil moisture status is wet is 4 feet or less, the saturated hydraulic
conductivity of any layer is more than 42 micrometers per second, or the depth to
bedrock is less than 60 inches.

Potential for surface-water contamination (by nutrients or pesticides).—The soil is
occasionally flooded or frequently flooded, is subject to ponding, is assigned to
hydrologic group C or D and has a slope of more than 2 percent, is assigned to
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hydrologic group A and has a slope of more than 6 percent, or is assigned to
hydrologic group B, has a slope of 3 percent or more, and has a K factor of more than
0.17.

Restricted permeability—Saturated hydraulic conductivity is less than 1.4
micrometer per second within the top 20 inches of the soil profile. In soils that have a
high content of clay, root development may be limited and the movement of water and
nutrients may be restricted.

Slope.—The slope is more than 4 percent.

Water erosion.—Either the slope is 6 percent or more, or the slope is more than 3
percent and less than 6 percent and the surface layer is not sandy.

Wet soil moisture status.—A zone in which the soil moisture status is wet is within
10 inches of the surface during the growing season.

Wind erosion.—The wind erodibility group is 1, 2, 3, or 4L.

Forest Land Management and Productivity

The tables in this section can help forest owners or managers plan the use of soils
for wood crops. They show the potential productivity of the soils for wood crops and
describe the limitations that affect various aspects of forest management.

Forest Land Harvest Equipment Considerations

provides information regarding the use of harvest equipment in areas used
as forest land.

For most soils, spring is the most limiting season because of alternate thawing and
freezing during snowmelt, causing saturation and low strength of the surface soil
layers. When thawing is complete, saturation continues for short periods in well
drained soils to nearly all year in very poorly drained depressional soils. Degrees of
wetness are generally proportionate to depth to and duration of a zone in which the
soil moisture status is wet. Zones of wet soil moisture status generally are lower in the
summer during the heavy use of moisture by vegetation and are nearer to the surface
during periods when absorbed precipitation is greater than the vegetative
requirements. Harvesting during periods of saturation usually results in severe soil
damage, except when the soil is frozen. The preferred season for timber harvest on
many soils is winter, when wetness and low soil strength can be overcome by freezing.

Considerations shown in the table are as follows:

Slope.—The upper limit of the slope range is more than 15 percent.

Flooding.—The soil is frequently flooded.

Wetness.—The soil is somewhat poorly drained, poorly drained, or very poorly
drained or has a perched zone in which the soil moisture status is wet (any drainage
class).

Depth to hard rock.—The depth to hard bedrock is less than 10 inches.

Rubbly surface—The word “rubbly” is in the map unit name.

Surface stones.—The words “extremely stony” are included in the description of the
surface layer, or 3 percent or more of the surface is covered with stones.

Surface boulders.—The word “bouldery” is included in the description of the surface
layer, or 0.01 percent or more of the surface is covered with boulders.

Areas of rock outcrop.—The words “Rock outcrop” are in the map unit name.

Susceptible to rutting and wheel slippage (low strength)—The AASHTO
classification is A-6, A-7, or A-8 in any layer within a depth of 20 inches.

Poor traction (loose sandy material).—The USDA texture includes sand or loamy
sand in any layer within a depth of 10 inches.
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Forest Haul Road Considerations

provides information regarding the use of the soils as haul roads. Haul
roads serve as transportation routes from log landings to primary roads. Generally,
haul roads are unpaved, but some are graveled.

Considerations shown in the table are as follows:

Slope.—The slope is 8 percent or more.

Flooding.—The soil is frequently flooded.

Wetness.—The soil is somewhat poorly drained, poorly drained, or very poorly
drained or has a perched zone in which the soil moisture status is wet (any drainage
class).

Depth to hard rock.—The depth to hard bedrock is less than 20 inches.

Depth to soft rock.—The depth to soft bedrock is less than 20 inches.

Surface boulders.— The word “bouldery” is included in the description of the
surface layer, or 0.01 percent or more of the surface is covered with boulders.

Areas of rock outcrop.—The words “Rock outcrop” are in the map unit name.

Low bearing strength.—The AASHTO classification is A-6, A-7, or A-8 in any layer
within a depth of 20 inches.

Rubbly surface.—The word “rubbly” is in the map unit name.

Forest Log Landing Considerations

provides information regarding the use of the soils as log landings. Log
landings are areas where logs are assembled for transportation. Areas that require
little or no cutting, filling, or surface preparation are desired.

Considerations shown in the table are as follows:

Slope.—The slope is more than 6 percent.

Flooding.—The soil is occasionally flooded or frequently flooded.

Wetness.—The soil is somewhat poorly drained, poorly drained, or very poorly
drained or has a perched zone in which the soil moisture status is wet (any drainage
class).

Surface boulders.— The word “bouldery” is included in the description of the
surface layer, or 0.01 percent or more of the surface is covered with boulders.

Areas of rock outcrop.—The words “Rock outcrop” are in the map unit name.

Susceptible to rutting and wheel slippage (low strength)—The AASHTO
classification is A-6, A-7, or A-8 in any layer within a depth of 20 inches.

Rubbly surface.—The word “rubbly” is in the map unit name.

Forest Land Site Preparation and Planting Considerations

provides information regarding considerations affecting site preparation
and planting in areas used as forest land.

Considerations shown in the table are as follows:

Slope.—The upper limit of the slope range is more than 15 percent.

Flooding.—The soil is frequently flooded.

Wetness.—The soil is somewhat poorly drained, poorly drained, or very poorly
drained or has a perched zone in which the soil moisture status is wet (any drainage
class).

Depth to hard rock.—The depth to hard bedrock is less than 20 inches.

Surface stones.— The word “stony” is included in the description of the surface
layer, or 0.01 percent or more of the surface is covered with stones.

Surface boulders.— The word “bouldery” is included in the description of the
surface layer, or 0.01 percent or more of the surface is covered with boulders.

Areas of rock outcrop.—The words “Rock outcrop” are in the map unit name.
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Water erosion.—The slope is 8 percent or more.

Potential poor tilth and compaction.—The AASHTO classification is A-6 or A-7 in
the upper 10 inches.

Rubbly surface.—The word “rubbly” is in the map unit name.

Cobbly surface.— The word “cobbly” is included in the description of the surface
layer, or 0.1 percent or more of the surface is covered with cobbles.

Forest Productivity

Information about the potential productivity of soils for merchantable or common
trees is provided in

The potential productivity of a soil is expressed as a site index and as a volume
number.

The site index is the average height, in feet, that dominant and codominant trees of
a given species attain in a specified number of years. The site index applies to fully
stocked, even-aged, unmanaged stands. Commonly grown trees are those that
woodland managers generally favor in intermediate or improvement cuttings. They are
selected on the basis of growth rate, quality, value, and marketability.

The volume of wood fiber, a number, is the yield likely to be produced by the most
important trees. This number, expressed as cubic feet per acre per year, indicates the
amount of wood fiber produced in a fully stocked, even-aged stand.

Trees to manage are those that are suitable for commercial wood production.

Recreation

The soils of the survey area are rated in tables and according to limitations
that affect their suitability for recreation. The ratings are both verbal and numerical.
Rating class terms indicate the extent to which the soils are limited by all of the soil
features that affect the recreational uses.

Not limited indicates that the soil has features that are very favorable for the
specified use. Good performance and very low maintenance can be expected.

Somewhat limited indicates that the soil has features that are moderately favorable
for the specified use. The limitations can be overcome or minimized by special
planning, design, or installation. Fair performance and moderate maintenance can be
expected.

Very limited indicates that the soil has one or more features that are unfavorable for
the specified use. The limitations generally cannot be overcome without major soil
reclamation, special design, or expensive installation procedures. Poor performance
and high maintenance can be expected.

Numerical ratings in the tables indicate the severity of individual limitations. The
ratings are shown as decimal fractions ranging from 0.01 to 1.00. They indicate
gradations between the point at which a soil feature has the greatest negative impact
on the use (1.00) and the point at which the soil feature is not a limitation (0.00).

The ratings in the tables are based on restrictive soil features, such as wetness,
slope, and texture of the surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a site, are the location and
accessibility of the area, the size and shape of the area and its scenic quality,
vegetation, access to water, potential water impoundment sites, and access to public
sewer lines. The capacity of the soil to absorb septic tank effluent and the ability of the
soil to support vegetation also are important. Soils that are subject to flooding are
limited for recreational uses by the duration and intensity of flooding and the season
when flooding occurs. In planning recreational facilities, onsite assessment of the
height, duration, intensity, and frequency of flooding is essential.

The information in the tables can be supplemented by other information in this
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survey, for example, interpretations for building site development, construction
materials, and water management.

Camp areas require site preparation, such as shaping and leveling the tent and
parking areas, stabilizing roads and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to heavy foot traffic and some
vehicular traffic. The ratings are based on the soil properties that affect the ease of
developing camp areas and the performance of the areas after development. Slope,
stoniness, and depth to bedrock or a cemented pan are the main concerns affecting
the development of camp areas.

The soil properties that affect the performance of the areas after development are
those that influence trafficability and promote the growth of vegetation, especially in
heavily used areas. For good trafficability, the surface of camp areas should absorb
rainfall readily, remain firm under heavy foot traffic, and not be dusty when dry. The soil
properties that influence trafficability are texture of the surface layer, depth to a zone in
which the soil moisture status is wet, ponding, flooding, permeability, and large stones.
The soil properties that affect the growth of plants are depth to bedrock or a cemented
pan, permeability, and toxic substances in the soil.

Picnic areas are subject to heavy foot traffic. Most vehicular traffic is confined to
access roads and parking areas. The ratings are based on the soil properties that
affect the ease of developing picnic areas and that influence trafficability and the
growth of vegetation after development. Slope and stoniness are the main concerns
affecting the development of picnic areas. For good trafficability, the surface of picnic
areas should absorb rainfall readily, remain firm under heavy foot traffic, and not be
dusty when dry. The soil properties that influence trafficability are texture of the surface
layer, depth to a zone in which the soil moisture status is wet, ponding, flooding,
permeability, and large stones. The soil properties that affect the growth of plants are
depth to bedrock or a cemented pan, permeability, and toxic substances in the soil.

Playgrounds require soils that are nearly level, are free of stones, and can
withstand intensive foot traffic. The ratings are based on the soil properties that affect
the ease of developing playgrounds and that influence trafficability and the growth of
vegetation after development. Slope and stoniness are the main concerns affecting the
development of playgrounds. For good trafficability, the surface of the playgrounds
should absorb rainfall readily, remain firm under heavy foot traffic, and not be dusty
when dry. The soil properties that influence trafficability are texture of the surface layer,
depth to a zone in which the soil moisture status is wet, ponding, flooding,
permeability, and large stones. The soil properties that affect the growth of plants are
depth to bedrock or a cemented pan, permeability, and toxic substances in the soil.

Paths and trails for hiking and horseback riding should require little or no slope
modification through cutting and filling. The ratings are based on the soil properties
that affect trafficability and erodibility. These properties are stoniness, depth to a zone
in which the soil moisture status is wet, ponding, flooding, slope, and texture of the
surface layer.

Off-road motorcycle trails require little or no site preparation. They are not covered
with surfacing material or vegetation. Considerable compaction of the soil material is
likely. The ratings are based on the soil properties that influence erodibility, trafficability,
dustiness, and the ease of revegetation. These properties are stoniness, slope, depth
to a zone in which the soil moisture status is wet, ponding, flooding, and texture of the
surface layer.

Golf fairways are subject to heavy foot traffic and some light vehicular traffic. Cutting
or filling may be required. Irrigation is not considered in the ratings. The ratings are
based on the soil properties that affect plant growth and trafficability after vegetation is
established. The properties that affect plant growth are reaction; depth to a zone in
which the soil moisture status is wet; ponding; depth to bedrock or a cemented pan;
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the available water capacity in the upper 40 inches; the content of salts, sodium, or
calcium carbonate; and sulfidic materials. The properties that affect trafficability are
flooding, depth to a zone in which the soil moisture status is wet, ponding, slope,
stoniness, and the amount of sand, clay, or organic matter in the surface layer. The
suitability of the soil for traps, tees, roughs, and greens is not considered in the ratings.

Wildlife Habitat

Soils affect the kind and amount of vegetation that is available to wildlife as food and
cover. They also affect the construction of water impoundments. If food, cover, or water
is missing, inadequate, or inaccessible, wildlife will be scarce or will not inhabit the
area.

If the soils have potential for habitat development, wildlife habitat can be created or
improved by planting appropriate vegetation, properly managing the existing plant
cover, and fostering the natural establishment of desirable plants.

In the soils in the survey area are rated according to their potential for
providing habitat for various kinds of wildlife. This information can be used in planning
parks, wildlife refuges, nature study areas, and other developments for wildlife; in
selecting soils that are suitable for establishing, improving, or maintaining specific
elements of wildlife habitat; and in determining the intensity of management needed for
each element of the habitat.

The potential of the soil is rated good, fair, poor, or very poor. A rating of good
indicates that the element or kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management, and satisfactory results can be
expected. A rating of fair indicates that the element or kind of habitat can be
established, improved, or maintained in most places. Moderately intensive
management is required for satisfactory results. A rating of poorindicates that
limitations are severe for the designated element or kind of habitat. Habitat can be
created, improved, or maintained in most places, but management is difficult and must
be intensive. A rating of very poor indicates that restrictions for the element or kind of
habitat are very severe and that unsatisfactory results can be expected. Creating,
improving, or maintaining habitat is impractical or impossible.

The elements of wildlife habitat are described in the following paragraphs.

Grain and seed crops are domestic grains and seed-producing herbaceous plants
used by wildlife. Examples are corn, soybeans, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses and herbaceous legumes
planted for wildlife food and cover. Examples are bromegrass, timothy, orchardgrass,
clover, alfalfa, wheatgrass, and birdsfoot trefoil.

Wild herbaceous plants are native or naturally established grasses and forbs,
including weeds, that provide food and cover for wildlife. Examples are bluestems,
indiangrass, blueberry, goldenrod, lambsquarters, dandelions, blackberry, ragweed,
wheatgrass, and nightshade.

The major soil properties affecting the growth of grain and forage crops and wild
herbaceous plants are depth of the root zone, texture of the surface layer, the amount
of water available to plants, wetness, salinity, and flooding. The length of the growing
season also is important.

Hardwood trees and woody understory produce nuts or other fruit, buds, catkins,
twigs, bark, and foliage that wildlife eat. Examples are oak, poplar, box elder, birch,
maple, green ash, willow, and American elm.

Coniferous plants are cone-bearing trees, shrubs, or ground cover that provide
habitat or supply food in the form of browse, seed, or fruit-like cones. Examples are
pine, spruce, cedar, and tamarack.

The major soil properties affecting the growth of hardwood and coniferous trees and
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shrubs are depth of the root zone, the amount of water available to plants, and
wetness.

Shrubs are bushy woody plants that produce fruit, buds, twigs, bark, and foliage.
Soil properties and features that affect the growth of shrubs are depth of the root zone,
available water capacity, salinity, and soil moisture. Examples of shrubs are hawthorn,
honeysuckle, American plum, redosier dogwood, chokecherry, highbush cranberry,
elderberry, gooseberry, serviceberry, silver buffaloberry, and crabapple.

Wetland plants are annual and perennial wild herbaceous plants that grow on moist
or wet sites. Submerged or floating aquatic plants are excluded. Wetland plants
produce food or cover for wetland wildlife. Examples of these plants are smartweeds,
wild millet, rushes, sedges, bulrushes, wild rice, arrowhead, waterplantain, cattail,
prairie cordgrass, bluejoint grass, asters, and beggarticks.

The major soil properties affecting wetland plants are texture of the surface layer,
wetness, acidity or alkalinity, and slope.

Shallow water areas have an average depth of less than 5 feet. They are useful as
habitat for some wildlife species. They are naturally wet areas or are created by dams,
levees, or water-control measures in marshes or streams. Examples are waterfowl
feeding areas, wildlife watering developments, beaver ponds, and other wildlife ponds.

The major soil properties affecting shallow water areas are depth to bedrock,
wetness, surface stoniness, slope, and permeability.

The habitat for various kinds of wildlife is described in the following paragraphs.

Habitat for openland wildlife consists of cropland, pasture, meadows, and areas that
are overgrown with grasses, herbs, and shrubs. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous plants. The wildlife attracted to
these areas include Hungarian partridge, ring-necked pheasant, bobwhite quail,
sharp-tailed grouse, meadowlark, field sparrow, killdeer, cottontail rabbit, and red fox.

Habitat for woodland wildlife consists of areas of hardwoods or conifers or a mixture
of these and associated grasses, legumes, and wild herbaceous plants. The wildlife
attracted to this habitat include wild turkey, ruffed grouse, thrushes, woodpeckers,
owls, tree squirrels, porcupine, raccoon, white-tailed deer, black bear, and moose.

Habitat for wetland wildlife consists of open, marshy or swampy shallow water
areas, bogs, or flood plains that support water-tolerant plants. The wildlife attracted to
this habitat include ducks, geese, herons, bitterns, rails, kingfishers, muskrat, otter,
mink, and beaver.

Engineering

This section provides information for planning land uses related to urban
development and to water management. Soils are rated for various uses, and the most
limiting features are identified. Ratings are given for building site development,
construction materials, and water management. The ratings are based on observed
performance of the soils and on the data in the tables described under the heading
‘Soil Properties.]

Information in this section is intended for land use planning, for evaluating land use
alternatives, and for planning site investigations prior to design and construction. The
information, however, has limitations. For example, estimates and other data generally
apply only to that part of the soil between the surface and a depth of 5 to 7 feet.
Because of the map scale, small areas of different soils may be included within the
mapped areas of a specific soil.

The information is not site specific and does not eliminate the need for onsite
investigation of the soils or for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict certain land uses or impose
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specific design criteria were not considered in preparing the information in this section.
Local ordinances and regulations should be considered in planning, in site selection,
and in design.

Soil properties, site features, and observed performance were considered in
determining the ratings in this section. During the fieldwork for this soil survey,
determinations were made about particle-size distribution, liquid limit, plasticity index,
soil reaction, depth to bedrock, hardness of bedrock within 5 to 7 feet of the surface,
soil wetness, depth to a zone in which the soil moisture status is wet, ponding, slope,
likelihood of flooding, natural soil structure aggregation, and soil density. Data were
collected about kinds of clay minerals, mineralogy of the sand and silt fractions, and
the kinds of adsorbed cations. Estimates were made for erodibility, permeability,
corrosivity, linear extensibility, av